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ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
series — the  BvUetin  and  the  Proceedings, 

The  BvUetin^  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  or  less  extensive  works  intended  to  illustrate  the  collections 
of  the  United  States  National  Museum  and,  with  the  exception  noted 
below,  is  issued  separately.  These  bulletins  are  monographic  in  scope 
and  are  devoted  principally  to  the  discussion  of  large  zoological  and 
botanical  groups,  faunas  and  floras,  contributions  to  anthropology, 
reports  of  expeditions,  etc.  They  are  usually  of  octavo  size,  although 
a  quarto  form,  known  as  the  Special  Bulletin,  has  been  adopted  in  a 
few  instances  in  which  a  larger  page  was  deemed  indispensable. 

This  work  forms  No.  56  of  the  Bulletin  series. 

Since  1902  the  volumes  of  the  series  known  as  ContrihiUions  from 
the  National  Herbarium^  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  bulletins. 

The  Proceedings^  the  first  volume  of  which  was  issued  in  1878,  are- 
in tended  as  a  medium  of  publication  of  brief  original  papers  based 
on  the  collections  of  the  National  Museum,  and  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  lim- 
ited groups.  A  volume  is  issued  annually,  or  oftener,  for  distribution 
to  libraries  and  scientific  establishments,  and  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance. 

Charles  D.  Walcott, 
Secretary  of  the  Smithsonian  histttuttotu 

Washington,  U.  S.  A.,  March  16 ^  1907, 
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By  Edoab  Alexander  Meabns, 
Major  and  Surgeon,  C7.  8,  Army, 


GENERAL  INTRODUCTION. 
OKOAVIZATIOH  OF  THE  IKTEKHATIOHAL  BOUKDART  C0KMI88I0H. 

Under  the  provisions  of  the  convention  of  July  29,  1882,  revised 
by  that  of  February  18,  1889,  between  the  United  States  and  Mexico, 
providing  for  an  International  Boundary  Survey  to  re-locate  the  exist- 
ing frontier  line  between  the  two  countries  west  of  the  Rio  Grande, 
the  President  of  the  United  States  directed  the  appointment  of  Lieut. 
Col.  J.  W.  Barlow,  Corps  of  Engineers;  First  Lieut.  David  D.  Gail- 
lard,  Corps  of  Engineers ;  and  Mr.  A.  T.  Mosman^  assistant.  United 
States  Coast  and  Geodetic  Survey,  members  of  a  commission,  who, 
with  corresponding  appointees  of  the  Mexican  Government,  should 
form  an  International  Boundary  Commission  to  carry  into  effect  the 
provisions  of  those  conventions.  Senor  Don  Jacobo  Blanco,  engineer 
in  chief,  and  Sefiores  Felipe  Valle  and  Jose  Tamborrel,  associate 
engineers,  were  appointed  on  the  part  of  Mexico,  but  they  subse- 
quently withdrew  from  the  Commission  and  their  places  were  filled 
by  the  appointment  of  Senores  Valentin  Gama  ajid  Guiliermo  B.  y 
Puga.  The  first  meeting,  all  of  the  members  being  present,  was  held 
at  the  Mexican  custom-house  in  Juarez  on  November  17,  1891,  when 
the  International  Boundary  Commission  came  into  formal  existence. 
Complete  organization  of  the  personnel,  transportation,  and  camp 
equipage  of  the  surveying  parties  was  effected  subsequently. 

The  Mei^can  and  American  parties  had  separate  organizations  and 
worked  independently  in  the  field,  though  frequently  passing  one 
another  or  camping  in  juxtaposition.  On  taking  the  field  at  El  Paso, 
Texas,  in  February,  1892,  the  United  States  party  consisted  of  the 
three  commissioners  and  about  GO  civilian  employees,  with  a  trans- 
portation outfit  of  seven  4-mule  baggage  wagons,  three  6-mule  water- 
tank  wagons,  three  2-mule  light  spring  wagons,  one  2-mule  buck- 
board,  one  4-mule  ambulance,  25  mules  for  packing,  83  mules  in  all, 
30639— No.  56—07  m 1  1 
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and  14  saddle  ponies.  Various  changes  in  the  personnel  and  trans- 
portation facilities  occurred  subsequently.  In  addition,  the  commis- 
sion was  provided,  by  direction  of  the  War  Department,  with  a  mil- 
itary escort  to  accompany  the  expedition  as  a  protection  against  In- 
dians or  other  marauders.  The  military  escort  consisted  of  detach- 
ments of  infantry  for  camp  and  guard  duty,  cavalry  for  patrol, 
courier  and  mail  service,  and  a  detachment  of  the  Hospital  Corps, 
accompanied  by  a  Red  Cross  ambulance  for  the  care  and  transporta- 
tion of  the  sick.  The  soldiers  were  provided  with  the  usual  army 
facilities  for  transportation,  including  water  wagons.  Beginning 
Avith  50  enlisted  men,  in  January,  1892,  the  number  of  soldiers  was 
increased  to  88  in  November,  1892,  and  afterwards  gradually  reduced 
to  13,  in  August,  1894. 

To  carry  out  the  work  of  the  American  commission  conveniently, 
the  whole  force  was  subdivided  as  follows :  (1)  A  main  supply  camp, 
with  the  commissioners  and  field  office,  hospital,  draftsmen  and  field 
maps,  photographer,  and  head  mechanics,  such  as  blacksmith,  wheel- 
wright, masons,  and  carpenters,  together  w^ith  the  greater  part  of  the 
military  escort;  (2)  an  astronomical  party,  for  determining  latitude 
and  azimuth;  (3)  a  tangent  party,  for  running  the  tangents;  (4)  a 
topographical  party,  and  (5),  lastly,  a  Monument-Building  Party, 
which  was  not  organized  until  August  G,  1892,  but  remained  in  the 
field  until  the  last  monument  was  set  up  on  the  edge  of  the  Pacific 
Ocean,  on  October  3,  1894,  several  months  after  the  remaining  parties 
had  completed  their  operations  and  disbanded. 

ESTABLISHXENT  OF  THE  BIOLOGICAL  SECTION  OF  THE  SUBVET. 

I  was  detailed  by  the  War  Department  to  act  as  medical  officer  of 
the  Commission,  and  reported  for  duty  as  such  at  El  Paso,  Texas,  on 
February  1,  1892.  By  previous  correspondence  with  Lieut.  Col. 
J.  W.  Barlow,  senior  commissioner,  I  had  obtained  authority  to 
establish  a  biological  section  of  the  survey,  provided  this  could  be 
accomplished  without  additional  cost  to  the  appropriation  allotted 
to  the  International  Boundary  Commission.  This  Avas  effected 
through  the  cooperation  of  the  United  States  National  Museum, 
with  the  friendly  assistance  of  the  War  and  State  Departments.  No 
Fpecial  appropriation  was  at  any  time  made  by  the  United  States 
Government  for  the  prosecution  of  biological  research  or  the  publi- 
cation of  reports  on  the  collections  made  by  the  International 
Boundary  Commission. 

My  services  with  the  Commission  extended  from  January,  1892,  to 
September,  1894,  excepting  a  few  months,  during  which  I  was 
assigned  to  duty  at  Fort  Clark,  Texas.  This  interruption  did  not, 
however,  prevent  me  from  covering  the  entire  Boundary  Line,  as  I 
was  able,  by  joining  the  monument  party  at  a  later  period,  to  take  up 
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biological  work  at  the  exact  point  where  it  had  been  left  on  my  de- 
parture for  Fort  Clark.  My  investigations  along  the  whole  line 
were  therefore  continuous. 

The  scientific  work  accomplished  was  of  the  nature  of  a  biological 
survey  of  the  Mexican  Boundary  region,  and  agrees  essentially  with 
the  plan  which  I  submitted  to  the  Commission  in  January,  1892,  be- 
fore entering  the  field.  Plants,  vertebrate  animals,  mollusks,  crus- 
taceans, rocks,  minerals,  fossils,  and  a  small  amount  of  archeological 
and  miscellaneous  material  were  embraced  in  the  collections,  which 
were  deposited  in  the  United  States  National  Museum. 

About  100  collecting  stations  were  occupied  during  the  course  of 
.  the  survey,  which  extended  over  a  period  of  nearly  three  years  and 
covered  an  extent  of  700  miles  of  the  Boundary.  I  had  been  sta- 
tioned at  three  military  jDosts  on  the  Rio  Grande  in  Texas,  and 
previously  served  for  more  than  four  years  in  the  Territories  of 
Arizona  and  New  Mexico.  At  each  of  these  posts,  as  well  as  at  each 
of  the  collecting  stations  on  the  Boundary  Line,  an  effort  was  made  to 
procure  and  preserve  specimens  of  each  vertebrate  animal  and 
flowering  plant  that  could  be  found,  in  order  that  the  collections 
might  furnish  indisputable  evidence  of  the  longitudinal  dispersal 
and  variation  of  as  many  species  as  possible. 

It  seemed  important  that  the  exceptional  facilities  afforded  by  this 
survey  for  studying  the  degree  and  manner  in  which  plants  and 
animals  vary  along  a  parallel,  and  if  possible  the  laws  which  govern 
such  variations,  should  be  utilized  as  fully  as  possible.  To  this  end 
much  time  was  devoted  to  gathering  abundant  material  to  show  the 
distribution  and  variation  with  locality,  of  the  several  species.  The 
longitudinal  ranges  of  the  species  and  subspecies  (geographic  races) 
were  carefully  defined,  and  an  approximately  accurate  knowledge  of 
the  character  and  extent  of  the  faunal  and  floral  tracts  crossed  by  the 
Boundary  Line  was  obtained. 

The  collections  were  made  by  myself,  with  the  occasional  volun- 
tary assistance  of  other  members  of  the  party  and  of  Mr.  Frank 
X.  Ilolzner,  a  collector  employed  at  my  request  by  the  United 
States  National  Museum  and  the  American  Museum  of  Natural 
History  in  New  York.  About  80,000  specimens  were  forwarded  to 
the  National  Museum  and  distributed  to  specialists  in  the  several 
departments  represented,  for  the  purpose  of  detailed  elaboration.  A 
report  upon  the  Mollusca,  with  illustrations,  by  Dr.  W.  H.  Dall  and 
Mr.  Charles  T.  Simj^son  (genera  Unio  and  Anodonta)^  has  been  pub- 
lished.*    Dr.  Edwin  C.  E.  Lord  has  published  a  Petrographic  Report 

o  Report  on  the  molluska  ooUocted  l)y  the  International  Honndary  Couiniisslon 
pp.  3.S:i-.379,  pis.  XXXI-XXXIII.  (See  also  Nautilus,  VI,  April,  189.%  p.  i:J4, 
and  Proc.  U.  S.  Nat.  Mus.,  XVII,  1895,  pp.  1-0.) 
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on  Rocks  from  the  United  States-Mexico  Boundary."  More  or  less 
progress  has  been  made  upon  the  other  groups,  and  several  pre- 
liminary papers  containing  descriptions  of  species  new  to  science  and 
based  upon  such  material  have  been  published. 

The  Biological  Section,  because  in  charge  of  the  medical  officer,  was 
usually  attached  to  the  main  or  headquarters-camp,  though  every 
possible  latitude  was  allowed  by  the  commissioners  for  the  further- 
ance of  field  work  in  zoology  and  botany. 

The  health  of  the  party  was  excellent.  With  the  exception  of  a 
soldier  who  died  on  duty,  suffering  from  a  chronic,  though  unsus- 
pected disease,  no  lives  were  lost.  A  plucky  recruit  of  the  Second 
Cavalry  was  shot  while  carrying  the  mail,  by  a  desperate  outlaw,  but 
he  recovered  quickly.  Others  of  the  party  received  gimshot  wounds 
-resulting  from  the  careless  use  of  firearms,  and  others  again,  especially 
members  of  the  topographical  party,  were  injured  by  falls  while 
climbing  among  the  rocks  and  cliffs  of  an  exceedingly  rough  and 
broken  country.  When  camped  beside  streams,  a  few  members  of 
the  party,  including  myself  and  Mr.  Holzner,  my  assistant,  contracted 
malarial  fevers.  While  at  San  Bernardino  Spring  (Monument  No. 
77),  on  the  headwaters  of  the  Yaqui,  I  was  prostrated  by  a^stivo- 
autumnal  malaria  fever.  Previous  to  this  attack  I  had  arranged 
for  a  trip  down  the  San  Bernardino  and  Yaqui  rivers  into  the 
country  of  the  Yaqui  Indians  of  Sonora,  but  malarial  sickness  com- 
pelled me  to  move  to  a  dry  camp  for  the  purpose  of  recuperation, 
after  exhausting  the  natural  products  of  this  semiaquatic  collecting 
ground,  in  which  glimpses  of  the  novelties  in  the  plant  and  animal 
kingdoms  to  be  expected  in  the  lower  portions  of  the  Yaqui  were 
obtained.  To  this  day  the  northern  part  of  the  Yaqui  Basin  remains 
the  principal  terf^a  incognHa  of  Mexico,  and  is  certain  to  yield  many 
new  species  of  plants  and  animals  when  its  exploration  becomes 
possible.  The  native  Yaquis,  some  of  whom  were  in  the  employ  of 
the  Mexican  section  of  the  survey,  are  a  brave,  semicivilized  race. 
Within  a  short  period  Mexico  had  succeeded  in  making  a  treaty  with 
them,  but  shortly  after  war  again  broke  out,  and  it  is  to  be  expected 
that  all  attempts  to  explore  the  Yaqui  territory  in  the  near  future  will 
prove  as  futile  and  disastrous  as  in  times  past — certainly  much  more 
difficult  than  I  would  have  found  it  with  my  friendly  native  guides. 
I  therefore  look  back  with  nmch  regret  to  the  lost  opportunity  of 
which  my  own  sickness  and  the  necessity  of  caring  for  a  severe 
injury  to  the  kneejoint  of  one  of  my  companions  deprived  me. 

It  was  fortunate  that  I  had  so  little  professional  work  on  my  hands, 
not  one  of  the  party  having  left  the  survey  on  account  of  wounds  or 
sickness,  for  I  was  therefore  left  comparatively  free  to  make  observa- 
tions and  to  collect  materials  for  the  biological  report  during  the  first 

aProc.  U.  S.  Nat.  Mus.,  XXI,  1899,  pp.  773^788,  with  map,  pi.  lxxxv. 
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two  years  of  the  survey,  and  during  the  last  year  was  practically  inde- 
pendent, serving  with  the  Monument-Building  Party,  which,  as  before 
mentioned,  was  organized  at  the  end  of  the  first  six  months  and  con- 
tinued its  work  of  erecting  monuments  on  sites  previously  marked,  for 
several  months  after  the  survey  proper  had  been  dissolved.  During 
this  last  year,  which  was  spent  along  the  two  western  azimuth  lines 
and  the  small  Colorado  River  section  of  the  Boundary  Line  which  con- 
nects them,  my  little  party  of  10  men  made  independent  camps,  and, 
though  obliged  to  keep  in  the  general  neighborhood  of  the  monument- 
builders,  selected  quiet  camps  in  the  most  desirable  situations  and 
was  never  hampered  by  the  necessity  of  caring  for  the  sick,  as  no 
serious  cases  of  illness  occurred  during  this  period  among  the  now 
hardy  and  veteran  engineers  and  explorers.  In  addition  to  the  work 
along  the  line,  two  important  expeditions  were  made.  The  first  of 
these  was  a  reconnoissance  of  the  lower  portions  of  the  Gila  and  Colo- 
rado rivers  from  Adonde  Station,  on  the  Southern  Pacific  Railroad,  to 
the  mouth  of  the  Gila  River  at  the  town  of  Yuma,  Arizona,  and  thence 
along  the  left  (east)  bank  of  the  Colorado  River  to  the  Gulf  of  Cali- 
fornia. When  the  Pacific  Ocean  was  reached,  the  little  camp  of  the 
biological  section  was  pitched  at  the  mouth  of  the  Tijuana  River, 
near  the  last  Monument  (No.  258)  ;  but  the  habit  of  moving  on  to  the 
westward  had  so  grown  upon  its  members  during  the  three  years  of 
their  wanderings  that  arrangements  were  soon  made  with  the  Treas- 
ury Department  at  Washington  to  carry  them  out  to  San  Clemente 
Island,  the  most  outlying  of  the  Santa  Barbara  group,  on  the  revenue 
cutter  Wolcott^  Capt.  W.  D.  Roath  commanding.  These  two  expe- 
ditions were  more  fraught  with  adventures  and  thrilling  episodes 
than  any  other  part  of  the  exploration,  while  they  resulted  in  very 
considerable  gains  to  science.  Of  the  trip  to  San  Clemente,  on  which 
Prof.  T.  S.  Brandegee,  an  eminent  botanist  of  California,  and  Mr. 
A.  W.  Anthony,  a  well-known  ornithologist,  accompanying  my  party, 
more  will  be  said  later. 

FSR80N8  WHO  PAETIOIPATEI)  IN  THE  FIELD  WORK  OF  THE  BIOLOGICAL  BEOTION. 

The  following-named  persons  were  engaged,  at  different  times,  in 
making  biological  collections  in  connection  with  the  operations  of  the 
International  Boundary  Commission : 

1.  Edgar  A.  Meabns,  captain  and  assistant  surgeon,  IT.  S.  Army.     From  Jaunary 

30,  1892,  to  September  12,  1804. 

2.  Frank  Xavier  IIolzneb,  assistant  field  naturalist,  employed  by  tbe  IT.  S. 

National  Museum  from  January  30  to  December  10,  1892,  and  from  June 
1,  1893,  to  March  31,  1894.  When,  owing  to  lack  of  funds,  the  National 
Museum  discharged  Mr.  Holzner  at  the  Colorado  River,  March  31,  1894, 
an  arrangement  was  made  with  the  American  Museum  of  Natural 
nistor>%  New  York,  through  Dr.  J.  A.  Allen,  whereby  Mr.  Holznor  was 
continued  with  the  party  to  San  Diego,  California,  where  he  is  now 
located  and  whence,  from  time  to  time,  specimens  of  mammals  have  been 
sent  by  him  to  form  a  part  of  the  boundary  collection. 
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Mr.  Holzner  was  usually  with  me,  but  occupied  independent  stations, 
in  1892,  on  the  Hachita  Grande,  San  Luis  (Turkey  Canyon),  and  San 
Jose  mountains ;  and  he  continued  with  the  main  party  from  the  San 
Pedro  River  to  Nogales  (and  collected  108  mammals  and  117  birds  during 
November  and  December,  1802),  after  I  was  removed  by  the  War  Depart- 
ment in  November,  1802.  He  worked  alone  in  the  Santa  Cruz  Valley 
(and  collected  13  mammals  and  416  birds)  and  Iluachuca  Mountains 
from  June  1  to  October  9,  1808,  and  at  Camp  Lowell  (near  Tucson), 
Arizona,  from  November  «»  to  10,  1803. 

3.  Frank    Wag  neb,    hospital    steward,    U.    S.    Army.     CoUec'ted    plants    along 

parallel  31'*  47'  from  El  Paso,  Texas,  to  the  lower  corner  of  New  Mexico 
(Monuments  Nos.  1  to  53).  from  August  to  November,  1802. 

4.  Harlan  E.  McVay,  first  lieutenant  and  assistant  surgeon,  V.  S.  Army.     Made 

a  small  collection  of  plants  between  the  San  Pedro  River  and  Nogales  in 
November,  1802. 

5.  Timothy  E.  Wilcox,  major  and  surgeon.  V.  S.  Army.     Forwarded  plants  for 

the  boundary  collection  from  Fort  Huachuca,  Arizona,  during  the  summer 
and  autumn  of  1803.  These  were  additional  to  the  extensive  collection 
sent  by  him  i>ersonally.  All  were  subseiiuently  sent  to  Dr.  N.  L.  Britton, 
in  New  York,  and  were  made  the  basis  of  a  special  paper  on  the  flora  of 
the  Huachuca  Mountains.** 

6.  Ernest  C.  Merton,  acting  hospital  steward,  U.  S.  Army.     Collected  plants 

between  the  San  Pedro  River  and  Dog  Spring  (Monuments  Nos.  08  to  55) 
from  August  1  to  September  23.  1803. 

7.  LUDWIG    SciiOENEFELDT,    hospital    steward,    U.    S.    Army.     Collected    plants 

assiduously  from  Fort  Yuma,  California,  to  the  Pacific  Ocean  and  San 
Clemente  Island  from*  April  (>  to  September  0,  1804. 

8.  David  Du   B.   Gaillard,   first  lieutenant.  Corps  of  Engineers,   V.   S.   Army, 

connnissioner.  Freciuently  brought  specimens  of  plants  to  the  collectors 
in  the  field  during  the  progress  of  the  survey. 

9.  Louis   di  Zerega  Mearns  coUectetl  mammals,   birds,   mollusks,   and  plants 

at  Fort  (Mark,  Kinney  County,  Texas,  from  Noveml)er  15,  1807,  to  June 
15,  1808. 

The  soldiers  who  served  with  the  biological  section  were:  Frank 
Wagner,  John  York,  Henry  Kramer,  Arthur  M.  Pino,  Ernest  C. 
Merton,  Starks  W.  Johnson,  John  J.  Simon,  Jesse  Redman  (teamster), 
Charles  Hackborth,  Ludwig  Schoenefeldt,  James  Teagle  (teamster), 
and  Privates  Randolph,  Edwards,  and  Ford,  special  escort  from 
Gardners  Laguna  to  San  Diego. 

ACKN0WLEDOKEHT8. 

My  grateful  acknowledgments  are  due  to  each  of  the  three  commis- 
sioners, to  the  army  officers,  the  assistant  engineers  in  charge  of  the 
work,  and,  in  fact,  nothing  short  of  aii  enumeration  of  the  entire  party 
would  specify  the  individuals  to  whom  I  am  indebted  for  favors 
and  uniformly  helpful  and  courteous  treatment.     Probably  nowhere 


o  An  enumeration  of  the  plants  collected  by  Dr.  Timothy  E.  Wilcox,  I^.  S.  A., 
and  others  in  southeastern  Arizona  durinj?  the  years  1S02-1S04,  by  X.  L.  Brit- 
ton and  T.  II.  Kearney,  Jr.,  Trans.  N.  Y.  Acad.  Sci..  XIV,  1805.  pp.  21-44. 
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has  a  party  of  similar  size  performed  an  equally  large  amount  of 
work,  in  such  a  spirit  of  good  fellowship.  Our  association  with  the 
Mexican  Commision  was  one  of  unbroken  friendship,  cemented  by 
continued  companionship  and  hardships  shared  in  common. 

KOKUHENTB  AND  BOTJNDAEY  8E0TI0N8. 

The  Mexican  Boundary  Line  consists  of  seven  sections,  two  of 
which  are  formed  bj^  portions  of  two  rivers — the  Rio  Grande  and 
Colorado;  two  are  straight  oblique  or  azimuth  lines;  two  are  sections 
of  parallels  or  lines  following  the  earth's  curve;  and  one  is  a  meri- 
dian or  north  and  south  line. 

The  longest  section  of  the  Boundary  is  that  formed  by  the  Rio 
Grande,  which  rises  in  Colorado  and  flows  1,700  miles  to  the  Gulf  of 
Mexico  and  forms  1,100  miles  of  the  Boundary  Line  on  its  lower 
course.  This  Rio  Grande  section  was  surveyed  by  a  separate  Com- 
mission, consisting  of  Col.  Anson  Mills,  U.  S.  Army,  and  another 
commissioner  appointed  by  the  Mexican  Government. 

The  boundary  sections  are  shown  in  fig.  1. 


Fig.  1  —Diagram  showing  sections  of  Mexican  boundary  line  (section  1  is  omitted.) 

1.  The  Rio  Grande  from  its  mouth  to  a  point  about  3  miles  above 
El  Paso,  Texas.     Extent,  1,770.34  kilometers  or  1,100  miles." 

2.  Parallel  31°  47'  north  latitude,  from  the  middle  of  the  Rio 
Grande,  at  the  last  point,  west  to  meridian  108°  12'  30"  west  longi- 
tude (Monuments  Nos.  1  to  40).  Hxtent,  159.38  kilometers,  or  99.03 
miles. 

3.  Meridian  108°  12'  30"  west  longitude,  from  the  last  point,  south 
to  the  parallel  31°  20'  (Monuments  Xos.  40  to  53).  Extent,  49.83 
kilometers,  or  30.90  miles. 

4.  Parallel  31°  20',  from  the  last  point,  to  meridian  111°  4'  34.3" 
(Monuments  Nos.  53  to  127).  Extent,  272.94  kilometers,  or  109.59 
miles. 

5.  Sonora  azimuth  line,  from  the  last  point  to  the  Colorado  River, 
latitude  32°  29',  longitude  114^  40'  48".7  (Monuments  Nos.  127  to 
205.)     Extent,  377.13  kilometers,  or  234.33  miles. 


a  The  Boiindarj'  C'oiiunlssion  with  whic-h  I  was  coiiiiectod  as  nuMUcal  officer 
and  naturalist  had  nothing  to  do  with  the  survey  of  this  first  section,  l>ut  con- 
ducted that  of  the  six  remaining  sections  from  tiic  Rio  (Jrande  to  tlie  Pacific 
Ocean. 
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6.  Colorado  River,  from  the  last  point  north  to  Monument  No.  206, 
10  kilometers  or  6  miles  from  the  town  of  Yuma,  Arizona,  latitude  32° 
44'.  longitude  114°  37'  23".4.  (Monuments  Nos.  205  to  206.)  Extent, 
40.41  kilometers,  or  25.11  miles. 

7.  California  azimuth  line,  from  the  middle  of  the  Colorado  River, 
at  the  last  point  southwest  to  the  Pacific  Ocean,  latitude  32°  32', 
longitude  117°  7'  32".589.  (Monuments  Nos.  206  to  258.)  Extent, 
226.89  kilometers,  or  140.98  miles. 

Of  the  boundary  monuments  erected  by  the  engineers  of  the  old 
Mexican  Boundary  Survey,  43  were  identified  and  repaired  or  re- 
placed, and  215  new  points  were  established  and  marked  with  iron 
monuments  by  the  Commission  under  which  I  served,  which  gives  a 
total  of  258  monuments  now  marking  the  line  from  the  Rio  Grande  to 
the  Pacific.  These  are  consecutively  numbered  from  east  to  west.  No. 
1  standing  on  the  right  (west)  bank  of  the  Rio  Grande,  and  No.  258 
on  the  shore  of  the  Pacific  Ocean.  As  the  distance  is  about  1,127 
kilometers,  or  700  miles  (including  the  short  section  formed  by  the 
Colorado  River  between  Monuments  Nos.  205  and  206),  the  average 
distance  apart  is  4,380  meters,  or  2.72  miles,  and  in  no  case  has  the 
limit  of  8,000  meters  been  exceeded.  Each  monument  bears  its  num- 
ber and  inscription. 

In  order  to  facilitate  comparison  of  the  records  of  localities  with 
reference  to  boundary  monuments  of  the  two  surveys,  the  following 
concordance  was  prepared,  at  my  request,  by  Lieut.  David  Du  B. 
Gaillard,  Corps  of  Engineers,  U.  S.  Army : 

Concordance  of  old  and  new  numbers  of  monuments. 


New 
number. 


1 
2 
8 
15 
Sil 
26 
33 
40 
46 
53 
62 
64 
65 
66 


Old 
number. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


New- 
number. 


67 
TS 


96 
106 
108 
111 
114 
118 
122 
127 
128 


Old 
number. 

1     New 
number. 

129 

Old      1 
number. 

New 
number. 

191 

Old 
number. 

15 

XVIIl 

IV 

16 

1          138 

XVII 

234 

III 

17 

>         137 

XVI 

11 

18 

141 

XV 

205 

1 

19 

146 

XIV 

207 

VI 

20 

150 

XIII 

•    220 

V 

21 

160 

XII 

221 

IV 

22 

161 

^^  1 

252 

III 

23 

162 

X    ' 

255 

II 

24 

168 

IX    1 

258 

I 

25 
26 

172 

VIII 
VII    ' 

27 

1         175 

VI 

XIX 

1     •" 

V 

ITIKERARY. 


The  following  is  a  record  of  the  writer's  location  each  day,  from 
January  30,  1892,  to  September  12,  1894 : 

January  30  to  31,  1802, — We  crossed  the  line  between  Indian  Ter- 
ritory and  Texas  on  January  30,  traveling  thence  to  Fort  Worth. 
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Texas,  where  the  greater  part  of  the  following  day  was  spent  by 
Mr.  Holzner  and  myself  in  examining  the  country  and  collecting 
moUusks  and  birds  on  the  South  Fork  of  Trinity  River. 

The  forests  of  Indian  Territory  and  the  adjacent  portion  of  Texas 
through  which  we  passed  in  going  to  Fort  Worth  are  largely  of  oak, 
with  many  elms  along  the  streams;  and,  in  fact,  the  arborescent 
vegetation  is  quite  varied,  though  Juniferus  virginiana  was  the 
only  conifer  noticed.  Sycamores  and  cottonwoods  were  locally 
abundant ;  and  the  common  mistletoe  {Phoradendron  flavescena  Nut- 
tall)  was  frequently  noted,  from  the  Red  River  crossing  southward, 
especially  upon  the  elm.  The  first  prickly-pears  {Opuntia)  were  seen 
at  Fort  Worth.  As  our  train  proceeded  from  Fort  Worth  toward 
El  Paso,  Texas,  red  junipers  and  other  timber  similar  to  that  in 
Indian  Territory  and  northern  Texas,  were  seen  for  several  hours; 
then  a  more  desert-like  region  was  reached  near  the  Brazos  River. 
Yuccas  and  arborescent  opuntias,  creosote  bushes  (Covillea)^  and 
other  western  desert  plants  appeared  and  increased  in  numbers. 

February  1  to  March  H^  1892. — We  arrived  at  El  Paso,  Texas,  on 
February  1,  and  there  remained  until  March  14.  During  this  time  I 
was  quartered  in  the  city.  Daily  trips  were  made  to  the  surrounding 
country,  and  mammal  trapping  and  bird  collecting  were  systemat- 
ically carried  on.  Excursions  were  made  to  Juarez,  on  the  Mexican 
side  of  the  Rio  Grande,  to  the  Franklin  Mountains,  and  down  to  the 
cultivated  lands  about  Ysleta  on  the  Texas  side  of  the  river.  After 
February  17,  on  which  date  Mr.  Holzner  moved  to  the  first  camp 
of  the  surveying  party,  on  the  east  bank  of  the  Rio  Grande  opposite 
to  the  initial  monument  of  the  survey,  I  made  daily  visits  to  that 
camp. 

March  H  to  15^  1892. — Broke  camp  on  the  east  side  of  the  Rio 
Grande  and  crossed  on  the  bridge  from  El  Paso  to  Juarez,  then  pass- 
ing up  the  west  shore  of  the  Rio  Grande  and  making  camp  opposite 
old  Fort  Bliss,  Texas. 

March  15  to  20,  1892. — On  the  way  to  Monument  No.  15,  across  a 
plateau  about  1,250  meters  (4,101  feet)  above  sea  level,  and  about 
100  meters  (328  feet)  higher  than  the  Rio  Grande  at  the  initial 
monument.  This  plateau  is  described  as  a  desert;  but,  though  dry, 
it  is  productive.  The  eastern  half  is  covered  with  sandhills,  built 
up  by  the  low  mesquite,  sagebrush,  and  yucca.  Near  the  middle  of 
this  tract,  which  measures  about  80  kilometers,  or  50  miles  on  the 
boundary,  were  seen  two  juniper  trees  {Juniperus  monosperma)  from 
which  we  took  specimens. 

Parosela  scoparia  (Gray)  Heller  is  a  very  characteristic  shrub  of 
this  desert.  The  western  half  is  covered  with  a  black  grama  grass 
(BouteJoua  eriopoda  Torrey).  Here  and  there  large  patches  of  the 
gregarious  creosote  bush  {Covillea  tridentata)  were  seen  and  smaller 
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ones  of  KcBherlinia^  Ephedra^  and  "  ocotillo ;  "  and  Perezia^  with  its 
papery  spinulose-dentate  leaves  grew  abundantly  in  the  shelter  of 
shrubs,  associated  with  a  curious  gourd,  Ibervillea  lindheimeri  (Cog- 
niaux)  Greene.  Cacti  were  not  numerous,  though  several  kinds  were 
found  sparsely,  and  prickly-pears  were  common  in  a  few  places.  The 
gold  fern  was  abundant  on  rocky  buttes  in  the  vicinity  of  Monument 
No.  15. 

About  47  kilometers  (29  miles)  west  of  the  Rio  Grande  the  first 
hill  of  considerable  size  was  reached.  Forty-eight  kilometers  (30 
miles)  from  the  initial  monument  is  a  depressed,  oblongated  basin, 
in  which  are  several  lava  buttes,  where  we  gathered  specimens  of  vol- 
canic scoria  (basaltic  lava)  varying  in  color  from  red  to  black  and 
gray.  This  spot  was  indescribably  rough,  dismal,  and  forbidding. 
Near  Monument  No.  11  we  reached  a  number  of  volcanic  buttes  and 
low  hills  called  Sierra  Seca,  the  country  being  everywhere  strewn 
with  scoriaceous  basalt  and  other  effusive  rock.  We  continued 
through  a  similar  country  to  Monument  No.  15,  about  80  kilometers 
(50  miles)  west  of  the  Rio  Grande,  in  the  midst  of  the  Seca  and 
Aguila  mountains. 

March  20  to  April  7,  1892, — In  camp  near  Monument  No.  15,  dis- 
tant 80  kilometers,  or  49.G  miles,  from  the  Rio  Grande. 

April  7  to  15,  1892, — Moved  to  Monument  No.  21,  near  Columbus, 
New  Mexico,  on  April  7,  remaining  there  until  April  15.  During 
this  time  daily  visits  were  made,  either  by  Mr.  Holzner  or  myself,  to 
Lake  Palomas,  in  the  Mimbres  Valley,  5  miles  southwest  of  our  camp, 
in  Chihuahua,  Mexico.  Our  camp  was  a  short  distance  south  of  the 
Boundary  Line. 

Between  Monuments  Nos.  15  and  24  there  are  no  ledges  of  rock. 
The  low  hills  and  cliffs  southwest  of  Monument  No.  23  (about  9.7  kilo- 
meters or  G  miles  west  of  Lake  Palomas)  are  of  dark-brown  augite- 
andesite,  a  kind  of  effusive  rock  which  was  abundant  as  "  float ''  in 
this  neighborhood,  but  was  not  again  found  until  we  reached  the 
shores  of  the  Pacific  Ocean  and  San  Clemente  Island.  In  the  higher 
hills  of  this  locality  much  of  the  rock  is  rhyolite.  In  the  broad  plain 
l)etween  Monuments  Nos.  20  and  31  are  outcroppings  of  rhyolite  of  a 
light -gray  porphyritic  variety. 

April  If)  to  22 J  1892, — On  April  15  moved  from  near  Monument 
No.  21  to  near  Carrizalillo  Springs  and  Monument  No.  33,  camping 
on  the  New  Mexican  side  of  the  Boundary  until  April  22.  Collections 
were  made  principally  in  the  Carrizalillo  Mountains.  At  that  time 
many  of  the  earliest  plants  were  beginning  to  flower. 

Api^l  22  to  May  lo,  1892, — Moved  April  22  from  near  Monument 
No.  33  to  the  "  Upper  Corner  "  or  Monument  No.  40,  at  the  west  end 
of  the  second  section  of  the  Boundary  Ijine  formed  by  the  parallel 
31°  47'  north  latitude,  and  camped  there  until  ilay  15,  exploring 


MAMMALS   OF   THE    MEXICAN    BOUNDARY.  11 

carefully  the  hills  and  plains  in  the  vicinity  of  the  canip«  but  makiufr 
no  extended  trips. 

May  15  to  IS.  1S92. — Moved  to  Mos<]uito  Sprinsrs,  Chihuahua, 
Mexico,  near  Monument  No.  40,  on  May  15,  i^enuiinin^  thciv  until 
May  18.  Collections  were  made  principally  on  the  Mexican  side  of 
the  meridian  (  108°.  12',  29".64,  West)  forming  the  third  boundary 
section. 

May  18  to  19, 1892. — Accompanied  by  Lieut.  Francis  G.  Irwin,  jr.. 
Second  Cavalry,  Mr.  F.  X.  Ilolzner,  and  a  section  of  the  pack  train, 
rode  to  Big  Hatchet  Mountains,  in  Grant  County,  New  Mexico,  camp- 
ing on  a  shoulder  of  the  main  Hachita  Peak,  in  the  pinon-pine  zone, 
at  the  altitude  of  about  1,800  meters  (5,005  feet),  and  proceeding 
thence  on  foot  to  the  summit  (altitude  2,545  meters  or  8,J^50  feet). 
On  May  19  I  again  climbed  to  the  summit  and  examined  traps  sot  on 
the  preceding  day  for  mammals,  after  which  we  returned  to  Mos(|uito 
Springs.  A  supply  of  water  was  left  in  kegs  for  Mr.  Ilolzner,  who 
remained  until  May  25. 

May  20  to  June  4, 1892. — On  May  30,  in  company  with  Lieutenants 
Gaillard  and  Irwin,  rode  to  ^^^lite  Water^  Chihuahua,  Mexico  (near 
Monument  No.  Gl),  and  camped  there  for  the  night,  proceeding  on 
the  following  day  to  the  San  Luis  Springs  (now  known  as  Lang's 
Ranch),  where  we  camped  and  spent  the  first  day  of  June  in  explor- 
ing the  west  side  of  the  San  Luis  Mountains.  On  June  2,  we  retraced 
our  steps  to  White  Water,  returning  to  the  main  camp  at  Dog  Spring, 
New  Mexico,  on  June  3.  Although  made  for  the  purpose^  of  locating 
future  camps  where  wood,  water,  and  grass  were  to  be  had,  this  was 
a  successful  hunting  trip,  two  Arizona  deer  (the  first  obtained), 
seven  antelope,  tw^o  black  timber  wolves,  two  turkeys,  and  a  variety 
of  small  game  and  specimens  having  been  killed  and  brought  in  by 
the  three  officers. 

June  4  to  12^  1892. — In  camp  at  Dog  Sj)ring.  From  this  camp 
visits  were  made  to  the  "Ijower  Corner"  Monument  (No.  53),  at  the 
eastern  extremity  of  the  fourth  secticm  of  the  boundary  formed  by 
the  parallel  of  31°  20'  north  latitude,  and  the  Dog  Mountains  to  X\\v, 
northward,  of  which  Emory  Peak  is  the  most  prominent,  were  cjuite 
thoroughly  explored.  Many  plants  were  found  flowering  at  this  S4»a- 
son,  and  the  type  specim(»n  of  a  new  species  of  deer  (OthfrollevH 
crooh'f)  was  killed  by  the  writer. 

Jffne  13  to  17,  //V/yj.--On  June  13  our  camp  was  removed  to  Whit<» 
Water  (near  MonuuK'nt  No.  01),  which  remained  our  ba><»  camp  un- 
til June  21).  From  licie  the  Ea-t  and  We>.t  Playas  valley-  or  |)laiiK^ 
and  the  ea>tern  slo[>e-  of  the  San  Luih  Mountains,  the  higlie-t  cro-Mul 
by  the  Mcxiran  Boundary  Lin*',  w(»rc  explored.  Our  camp*  were  well 
supplied  wilh  game,  uliieh  was  verv  abundant.  At  Lieutenant  Ir- 
win's camp,  at  San  Franei-eo  Water,  an(<*lope  were  >ljot  by  trcKi|j4;rn 
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in  camp  firing  by  word  of  command  as  at  target  practice,  and,  to  the 
regret  of  all  but  the  soldier  who  did  the  deed,  a  male  two-year-old 
mule  deer  was  shot  after  it  had  satisfied  its  thirst  by  drinking  from 
the  cook's  water  barrel  in  the  shade  of  a  tent  fly  in  the  main  camp  at 
White  Water. 

June  18  to  22^  1892. — On  June  18,  in  company  with  Lieutenant 
Irwin,  I  rode  to  a  stream  in  San  Francisco  Canyon,  south  of  the 
Boundary  on  the  east  side  of  the  San  Luis  Mountains ;  camping  there 
for  the  night,  we  ascended  the  mountain  on  the  succeeding  day  and 
returned  to  WTiite  Water,  where  we  remained  until  June  22. 

June  22  to  27^  1892,— On  June  22,  moved  to  a  stream  of  the  San 
Luis  Mountains,  in  San  Francisco  Canyon,  where  we  camped,  ac- 
companied by  Mr.  Holzner,  until  June  27,  when  we  returned  to  ^Vhite 
Water.  From  this  camp  a  careful  examination,  extending  from  base 
to  summit  of  the  San  Luis  Mountains,  was  made.  The  presence  at 
the  time  of  numerous  Sonoran  grizzly  bears  and  of  the  "  Kid  "  and 
his  band  of  renegade  Apache  Indians  added  danger  to  this  and  subse- 
quent trips  into  this  still  wild  region. 

June  28  and  29^  1892. — tJune  28  was  chiefly  occupied  in  packing 
specimens.  On  the  following  day  the  main  camp  was  removed  to 
Lang's  Ranch,  at  the  western  base  of  the  San  Luis  Mountains,  on  the 
edge  of  the  Animas  plain.  This  was  oiir  base  camp  until  July  28, 
and  from  here  the  western  slopes  of  the  San  Luis  Mountains  were 
repeatedly  explored. 

June  JO  and  31, 1892. — Remained  at  Lang's  Ranch. 

July  1  to  4,  1892.— On  July  1,  Lieuts.  F.  G.  Irwin  and  J.  R.  Sey- 
burn,  with  a  small  hunting  party,  accompanied  me  to  springs  at  the 
head  of  the  right  fork  of  Cajon  Bonito  Creek,  in  Chihuahua  or  close 
to  the  Chihuahua-Sonora  line,  where  we  camped  until  July  4,  and 
then  returned  to  the  main  camp  at  San  Luis  Springs  (Langs  Ranch). 

July  5, 1892. — Ascended,  on  the  west  side,  to  the  summit  of  the  San 
Luis  range,  visiting  the  highest  peaks  on  the  Mexican  side  of  the 
Boundary. 

July  6  to  8,  1892. — On  July  6,  with  a  small  party,  including  Lieu- 
tenants Gaillard  and  Irwin,  rode  from  Lang's  Ranch  to  the  San  Ber- 
nardino Springs;  camix^d  for  one  night  in  Guadalupe  Canyon, 
returning  as  far  as  the  upper  spring  in  Guadalupe  Canyon  on  July  7, 
and  reaching  ling's  Ranch  on  July  8. 

July  9  to  13.  7cS\9J.— Camped  at  Lang  s  Ranch. 

July  14  to  7(S\  1892. — Lieutenants  Irwin  and  Seyburn,  and  myself, 
with  a  small  party,  rode  to  Cloverdale,  across  the  Animas  Valley,  and 
spent  several  days  in  exploring  that  wild  region,  n»turning  to  the 
main  camp  July  18. 

July  19  to  27, 1892. — In  camp  at  I-AUg's  Ranch. 
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July  28  to  August  SO,  1892.— L^it  Lang's  Kanch  July  28  for  San 
Bernardino  Springs;  camped  for  one  night  in  Guadalupe  Canyon, 
arriving  at  San  Bernardino  July  29.  This  was  our  base  camp  until 
September  11. 

August  31  to  September  10,  1892. — On  August  31,  rode  to  Cajon 
Bonito  Creek,  near  its  junction  with  the  San  Bernardino  River,  m 
Sonora,  Mexico,  camping  there  for  the  night  and  returning  to  San 
Bernardino  September  1,  and  remaining  there  until  September  11. 

September  11, 1892. — Bode  to  Piedras  Nigras,  on  the  Agua  Prieta, 
in  Sulphur  Spring  Valley,  where  we  camped  for  the  night. 

September  12  to  October  10, 1892. — On  September  12,  rode  to  Johns- 
ton's Ranch,  near  Monument  Xo.  90  and  nearly  south  of  Bisbee,  Ari- 
zona, which  is  distant  about  11.3  kilometers,  or  7  miles.  This  re- 
mained our  base  camp  until  October  10.  From  here  visits  were  made 
to  La  Morita  and  the  San  Jose  Mountains,  in  Sonora,  and  to  Bisbee 
and  the  Mule  Mountains  in  Arizona.  The  season  was  unusually  dry 
and  flowering  plants  were  scarce. 

October  10  to  November  1,  1892. — Camp  was  moved  from  John- 
ston's ranch  to  the  San  Pedro  River  at  Monument  No.  98  on  October 
10.  This  was  the  base  camp  until  November.  The  surrounding 
country  was  explored,  and  trips  were  made  to  the  summit  of  the 
Huachuca  Mountains  (North  Peak;  altitude  2,771  meters  or  9,091 
feet)  on  October  21  and  26,  1892. 

November  1,  1892,  to  June  5,  1893. — Having  been  relieved  from 
duty  with  the  Boundary  Commission,  and  assigned  to  Fort  Clark, 
Kinney  County,  Texas,  for  station,  I  left  the  San  Pedro  River  on 
November  1  and  arrived  at  Fort  Clark  on  November  5,  1892,  where 
I  remained  on  duty  until  June  6,  1893.  Mr.  Holzner  continued 
with  the  surveying  party  until  Nogales  was  reached,  December 
10,  1892,  when  he  was  dropped  from  the  rolls  of  the  U.  S.  National 
Museum  until  June  1,  1893,  when  he  was  again  employed  at  my 
request.  My  successor.  First  Lieut.  Harlan  E.  McVay,  Medical  De- 
partment, U.  S.  Army,  subsequently  collected  plants,  which  were 
added  to  the  collection,  but  the  season  was  late  and  the  number 
consequently  small.  The  specimens  of  trees  from  the  Patagonia 
Mountains,  however,  filled  a  gap  in  the  collection. 

June  6  to  July  3,  1893. — Having  been  ordered  on  temporary  duty 
to  Fort  Hancock,  El  Paso  County,  Texas,  I  left  Fort  Clark  on  June 
6  and  arrived  at  Fort  Hancock  on  the  following  day,  remaining 
there  until  July  2,  when  I  was  relieved  from  duty  at  Fort  Hancock 
and  started  for  Fort  Clark,  arriving  July  3.  AVhile  on  temporary 
duty  at  Fort  Hancock  some  collections  were  made  between  there  and 
El  Paso,  Texas. 

July  3  to  H,  i^P<^.— Stationed  at  Fort  Clark,  Texas. 
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July  15  to  17^  1893. — Having  been  reassigned  to  duty  with  the 
International  Boundary  Commission,  I  left  Fort  Clark,  Texas,  on 
July  15  and  arrived  at  Fort  Huachuca,  Arizona,  on  July  17,  1893. 

July  17  to  27^  1893, — This  time  was  spent  at  Fort  Huachuca,  Ari- 
zona, organizing  for  service  with  the  Monument-Building  Party,  then 
engaged  in  erecting  boundary  monuments  from  the  corner  8  miles 
west  of  Xogales  (Monument  No.  127)  to  the  eastward  along  the 
fourth  section  of  the  Boundary  on  j)arallel  31°  20'  north  latitude, 
ending  at  Monument  No.  53.  I  joined  the  party  at  Monument  No. 
98  on  July  27,  1893,  after  establishing  Mr.  Holzner  in  camp  on  the 
Huachuca  Mountains,  where  he  remained,  frequently  changing  his 
location,  until  October  9,  1893,  when  I  rejoined  him  at  Fort  Hua- 
chuca. From  June  1  to  July  23,  1893,  Mr.  Holzner  had  been  sta- 
tioned at  Nogales  at  Monument  No.  118,  on  the  Santa  Cruz  River, 
and  in  the  neighboring  Patagonia  Mountains. 

July  28  to  30, 1893,— Xi  the  San  Pedro  River. 

July  31^  1893, — Rode  and  climbed  to  the  highest  summit  of  the 
Huachuca  Mountains  (altitude  2,887  meters  or  9,472  feet),  returning 
to  camp  on  the  San  Pedro  River  during  the  following  night. 

August  1  to  3y  1893, — August  1  was  spent  in  jn-eparing  the  speci- 
mens obtained  on  the  Huachuca  Mountains.  On  August  2  camp  was 
moved  to  Johnston's  steam  pump,  near  Monument  No.  93,  where  I 
remained  until  the  4th. 

August  4?  1893, — Rode  to  the  San  Jose  Mountains,  in  Sonora, 
Mexico.  Accompanied  by  Lieut.  George  H.  McMaster,  climbed  to 
the  summit  of  San  Jose  Peak,  altitude  2,541  meters,  or  8,337  feet,  and 
returned  to  Johnston *s  steam  pump  the  same  night. 

August  5  to  12, 1893, — Rode,  on  August  5,  to  a  canyon  on  the  north 
side  of  the  San  Jose  Mountains,  and  camped  there  with  one  soldier 
until  the  12th,  making  daily  visits  to  the  summit  of  the  highest  peak. 
On  August  12,  rode  to  the  camp  of  the  Monument-Building  Party  at 
Dutch  Charley's  ranch,  near  Monument  No.  88. 

August  12  to  li,  1893, — Remained  in  camp  near  Monument  No.  88 
until  August  14,  when  I  rode  to  Niggerhead  Mountain,  ilonument  No. 
82,  and  made  camp. 

August  lo  to  17,  1893. — Remained  at  Monument  No.  82  until 
August  17,  when  camp  was  moved  east  to  San  Bernardino  Springs, 
Monument  No.  77. 

August  18  to  23,  1893, — Camped  at  the  San  Bernardino  Springs 
until  August  23,  and  explored  the  San  Bernardino  Valley  for  a  con- 
siderable distance  to  the  southward. 

August  2!f  to  29, 1893, — Moved  camp  August  24  to  Hall's  Ranch  in 
Guadalupe  Canyon,  at  Monument  No.  73,  and  remained  until  the 
29th.     The  hilly  country  between  Guadalupe  Canyon  and  the  San 
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Bernardino  Valley  was  explored,  and  numerous  visits  were  made  to 
Cajon  Bonito  Creek  to  the  southward. 

August  30, 1893. — Rode  through  Guadalupe  Canyon  to  the  Animas 
Valley,  and  camped  there  for  the  night. 

Avgvst  31, 1803, — Moved  to  Lang's  Ranch  and  pitched  camp,  climb- 
ing thence  to  near  the  summit  of  the  San  Luis  Mountains,  returning 
to  camp  the  same  night. 

September  1  to  0, 1803. — Camped  at  Lang's  Ranch.  Several  excur- 
sions were  made  to  the  San  Luis  Mountains,  the  west  side  of  which 
was  explored  from  base  to  summit ;  and  on  September  8  and  0  a  trip 
was  made  to  Cajon  Bonito  Creek,  both  forks  of  which  were  explored. 

September  10,  1803. — Moved  camp  from  Lang's  Ranch  to  White 
Water,  Chihuahua,  near  Monument  No.  61.  ^ 

September  11, 1803. — Rode  to  San  Francisco  Canyon,  about  16  kilo- 
meters (10  miles)  south  of  the  Boundary,  and  climbed,  on  the  east 
side,  to  the  summit  of  the  San  Luis  Mountains,  returning  to  camp  at 
"VMiite  Water  during  the  following  night. 

September  12  to  15,  1803. — Camped  at  White  Water,  whence  the 
eastern  base  of  the  San  Luis  Mountains  and  the  Playas  Valleys  were 
explored  until  September  15,  when  camp  was  moved  to  Dog  Spring, 
Grant  County,  New  Mexico,  near  Monument  Xo.  55. 

September  16  to  22,  1803. — Camped  at  Dog  Spring,  from  which 
point  Emory  Peak  and  other  portions  of  the  Dog  Mountains  were 
carefully  explored ;  and  trapping  for  mammals  was  carried  on  in  the 
immediate  vicinity  of  the  camp. 

Septe7nber  23, 1803. — Having  remained  with  the  Monument-Build- 
ing Party  until  their  work  on  parallel  31°  21'  was  about  finished,  I 
obtained  authority  to  return  over  the  Boundary  Line  as  far  west  as 
Nogales,  in  order  to  examine  the  country  to  the  westward  of  the  San 
Pedro  River,  which  I  had  never  seen,  and  then  to  proceed  up  the  Santa 
Cruz  River  to  the  headquarters  of  the  International  Boundary  Com- 
mission, then  located  in  Tucson,  Arizona.  Accordingly  I  started  to 
retrace  my  steps  on  September  23,  when  I  moved  camp  to  a  temporary 
stream  in  a  canyon  at  the  eastern  base  of  the  San  Luis  Mountains  and 
encamped  for  the  night. 

September  24  to  October  2,  1803. — The  water  having  ceased  to  flow 
during  the  night,  the  wagons  were  sent  around  by  way  of  San  Luis 
Pass  to  Lang's  Ranch  on  September  21,  while  I  crossed  the  San  Luis 
Range  over  Irwins  Pass,  near  Monument  No.  05.  Lang's  Ranch  or 
San  Luis  Springs  remained  our  base  camp  until  October  2.  During 
this  stay  the  western  slopes  of  the  San  Luis  Mountains  were  once 
more  examined  from  base  to  summit,  and  the  adjacent  plain  of  the 
Animas  was  explored.  On  Septeml)er  27,  accompanied  by  Hospital 
Steward  Ernest  C.  Merton,  I  rode  to  the  forks  of  Cajon  Bonito  Creek 
and  camj)ed  there  for  the  night,  returning  to  Lang's  Ranch  September 
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28,  after  exploring  a  greater  extent  of  the  upper  portion  of  the  Cajon 
Bonito  Valley  than  had  hitherto  been  done.  At  this  period  the  dreaded 
Apache  Kid's  band  of  Indians  was  present  in  the  neighborhood.  On 
September  24  my  men  obtained  the  skull  of  a  puma  which  had  just 
been  skinned  by  these  Indians,  the  puma's  body  being  still  warm 
when  the  soldiers  found  it.  Steward  Merton  came  upon  the  Indian 
camp  in  a  canyon  of  Cajon  Bonito  Creek  on  the  night  of  September 
27,  but  fortunately  avoided  observation  and  succeeded  in  reaching 
my  camp  during  the  night,  although  a  severe  storm  was  in  progress 
and  the  streams  swollen.  At  daybreak  we  left  this  stream  which 
had  proved  treacherous  on  several  occasions.  In  1892,  Colonel  Barlow 
and  two  men,  besides  myself,  had  been  caught  in  this  canyon  when  a 
cloud-burst  filled  its  banks  with  rushing  torrents  which  bore  along 
huge  trees  uprooted  from  the  mountain,  and  which  washed  away  the 
earth  and  trees  from  the  springs  forming  the  head  of  the  right  fork 
of  Cajon  Bonito  Creek,  utterly  devastating  and  changing  the  aspect 
of  the  locality  which  had  been  one  of  the  most  attractive  on  the 
Boundary.  Months  later  a  similar  torrent  threatened  to  engulf  a 
hunting  party,  including  Lieutenant  Gaillard  and  myself,  camping 
in  the  broad  canyon  of  Cajon  Bonito  Creek,  near  its  junction  with 
the  San  Bernardino  River.  Fortunately  the  animals  and  packers 
were  encamped  on  the  bluff  out  of  reach  of  the  water ;  but  the  rest  of 
the  party  only  saved  themselves  and  their  belongings  by  hastily  sus- 
pending their  guns,  bedding,  saddles,  etc.,  to  the  limbs  of  a  huge 
sycamore  tree  into  which  they  climbed  and  remained  until  the  flood 
had  passed.  The  volume  of  water  was  surprisingly  great  as  no  rain 
had  fallen  near  us,  though  mutterings  of  thunder  wore  heard  during 
the  afternoon  at  the  distant  source  of  the  stream  in  the  San  Luis 
Mountains.  The  water  reached  us  near  midnight,  when  we  were 
awakened  by  the  noise  and  warned  by  sight  of  a  descending  column 
of  water,  white  in  the  moonlight,  stretching  across  the  valley.  We 
were  sleeping  upon  a  hummock  which  was  not  inundated  by  the  first 
wave,  but  was  soon  covered  by  the  rapidly  rising  water  until  only  the 
sycamore  stood  above  the  flood,  appearing  to  our  packers  on  the 
bluff  much  "  like  a  Christmas  tree." 

October  2  to  4, 1S93, — Moved  camp  to  Hall's  Ranch,  in  Guadalupe 
Canyon,  and  remained  until  October  4. 

October  ^  1893. — Sending  the  wagons  by  a  more  direct  route,  I 
left  the  Boundary  near  Hall's  Ranch  and,  accompanied  for  a  part  of 
the  distance  by  Lieut.  George  H.  McMaster,  followed  out  the  course 
of  Guadalupe  Canyon  to  its  junction  with  the  San  Bernardino  River, 
which  latter  was  then  ascended  to  a  camp  on  the  Boundary  at  San 
Bernardino  Springs  and  Monument  No.  77. 

October  5  and  6  were  spent  at  the  San  Bernardino  Springs. 
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October  7, 1893, — Proceeded  to  Dutch  Charley's  Kanch,  Monument 
No.  88,  and  camped  there  until  the  next  day. 

October  8  to  10^  1893. — October  8  we  skirted  the  southern  end  of  the 
Mule  Mountains,  entering  the  deep  cleft  of  these  mountains  in  which 
the  thriving  "  Copper  Queen  "  mine  is  located,  and  camped  at  Bisbee, 
Arizona,  until  the  morning  of  October  10,  when  we  proceeded  to  Fort 
Huachuca,  near  the  northeastern  extremity  of  the  Huachuca  Moun- 
tains.   Here  Mr.  Holzner  joined  our  party  on  October  9. 

October  10  to  16, 1893. — At  Fort  Huachuca,  spending  most  of  the 
time  in  packing  specimens  for  shipment. 

October  16, 1893. — Moved  camp  to  Frond's  Eanch,  in  Millers  Can- 
yon, about  12  miles  south  of  Fort  Huachuca. 

October  17,  1893. — Ascended  North  Peak,  the  second  in  point  of 
height  in  the  Huachuca  Range,  returning  to  camp  the  same  night. 
Mr.  D.  R.  Payne,  photographer  of  the  Commission,  who  accompanied 
.my  party  from  Lang's  Ranch  to  Nogales  for  the  purpose,  made  numer- 
ous photographs  of  the  trees  of  the  Huachuca  Mountains  as  well  as 
other  portions  of  our  route. 

October  18,  1893. — Moved  to  the  Cienega  Ranch,  on  Babocomeri 
Creek,  and  camped  for  the  night. 

October  19,  1893. — Proceeded  to  the  Santa  Cruz  River,  near  La 
Noria,  camping  for  one  night  at  Monument  No.  111. 

October  20  to  23, 1893.— FoWovf^A  the  Santa  Cruz  River  southward 
to  the  old  Spanish  town  of  Santa  Cruz,  in  Sonora,  and  camped  there 
until  the  morning  of  October  23,  when  we  continued  our  course  down 
the  river,  which  at  length  curved  again  toward  the  north  and  brought 
us  nearly  up  to  the  Boundary  Line  on  the  west  side  of  the  Patagonia 
Mountains,  where  we  camped  for  the  night  on  the  west  bank  of  the 
stream. 

October  2Jf  to  28, 1893. — On  October  24,  we  continued  westward  to 
Nogales,  and  camped  with  the  Mexican  section  of  the  Survey  in  the 
Spanish  half  of  the  town  until  October  28.  During  that  time  excur- 
sions were  made  into  the  Pajaritos  Mountains.  On  October  28,  we 
again  foUowed  the  valley  of  the  Santa  Cruz  River  northward  to  the 
ruined  mission  of  Tumacacori,  where  we  made  camp. 

October  29,  1893. — We  took  up  our  course  and  reached  a  point  on 
the  Santa  Cruz  about  40  kilometers  (25  miles)  below  Tucson,  Ari- 
zona, where  we  arrived  October  30. 

October  30  to  November  30,  1893. — Remained  in  camp  at  Tucson, 
Arizona,  whence  the  neighboring  country  was  explored  and  several 
visits  made  to  the  abandoned  army  post  of  Camp  Lowell,  on  Rillitto 
Creek,  where  Mr.  Holzner  was  stationed  from  November  6  to  16, 1893. 

November  30  to  December  7, 1893. — November  30,  in  company  with 
Lieut.  Col.  J.  W.  Barlow,  left  Tucson,  on  the  way  for  the  Boundary 
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Line,  and  traveled  to  near  Arivaca,  where  camp  was  made  for  the 
night.  We  reached  the  camp  of  the  Monument-Builders  at  Warsaw 
Mills  December  1,  and  camped  there  until  December  7,  exploring 
the  Pajaritos  Mountains.  Trips  were  made  from  this  camp  to  Bear 
Valley  and  Oro  Blanco  Picacho. 

December  7  to  10^  189S. — On  December  7  rode  to  Arivaca  and 
thence  to  a  ranch  in  the  Tres  Bellotas  Canyon  of  the  Pajaritos 
Mountains,  where  we  remained  until  the  next  day,  when  we  returned 
to  Arivaca,  camping  for  the  night  on  Arivaca  Creek,  a  few  miles 
beyond  the  town.  Proceeded,  December  9,  to  La  Osa,  near  Monu- 
ment No.  140,  and  made  camp.  This  was  our  base  of  operations 
until  December  28. 

December  11  to  28,  1893, — December  11  drove  to  Tucson,  Arizona, 
accompanying  Colonel  Barlow,  who  had  fractured  his  forearm.  The 
return  trip  occupied  two  days.  The  intervening  night  was  spent  at 
La  Ventana  Ranch.  From  December  14  to  28  we  remained  at  La  Osa 
making  collections. 

December  28^  1893^  to  January  8^  1894- — On  the  morning  of  De- 
cember 28  we  broke  camp  at  La  Osa  and  moved  west  to  La  Ventana, 
where  we  camped,  pursuing  our  journey  on  the  following  day  to 
Pozo  de  Luis,  a  few  miles  south  of  the  Boundary,  in  Sonora,  Mexico, 
near  Monument  No.  152.  Collecting  was  carried  on  at  Pozo  dc 
Luis  until  the  8th  of  January. 

January  8  to  25^  1894- — On  January  8  we  again  took  up  our  course 
westward,  camping  for  one  night  at  the  Papago  Indian  village  at 
the  point  of  the  Nariz  Mountains,  near  Monument  No.  159.  On  the 
following  day,  after  exploring  the  Nariz  Mountains,  the  journey 
was  resumed,  and,  passing  by  the  Santa  Rosa  Mountains  (Monu- 
ments Nos.  1C2  and  163),  we  arrived  at  the  Mexican  town  of  Sonoyta, 
in  Sonora,  a  few  miles  south  of  Monument  No.  1G8,  on  the  night  of 
January  9.  From  January  9  to  25  we  gathered  large  collections  at 
Sonoyta  and  made  several  excursions  to  the  Mexican  town  of  Santo 
Domingo,  on  the  Sonoyta  River,  nearly  south  of  Monument  No.  171. 

January  25  to  February  8^  1894- — We  left  i\\Q  camp  on  the  Sonoyta 
River  January  25  and  moved  to  Quitobaquita,  at  Monument  No.  172, 
camping  just  north  of  the  Boundary  until  February  8. 

Febmary  8  to  14^^  1894- — I^^^'^^g  Quitobaquita  on  the  morning  of 
February  8,  we  followed  the  Sonoyta  River  westward  to  Agua  Dulce, 
where  we  left  the  river  and  proceeded  westward  to  La  Represo, 
(Monument  No.  179)  where  we  camped  for  the  night.  Making  an 
early  start  on  the  morning  of  the  9th,  I  rode  from  La  Represo  to 
Tule  Wells,  about  48  kilometers  (30  miles).  The  first  G  kilometers 
(4  miles),  to  Monument  No.  180,  was  across  a  plain  covered  with 
the  creosote  bush.     At  Monument  No.  180  is  a  bare  flat  3  kilometers 
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in  width,  bordered  with  mesquite,  palo  verde,  and  acacia  trees.  The 
mountains  and  hills  throughout  the  region  are  covered  with  a  thin 
flow  of  lava,  which  reaches  a  little  way  out  on  the  plain.  The  tops 
of  the  hills  are  red  lava,  the  foothills  black  or  dark  gray  scoria.  A 
long  range — the  Sierra  Pinta — extends  from  near  the  Boundary  as 
far  as  the  eye  can  reach  to  the  northwest.  This  presents  a  curious 
appearance,  from  its  eastern  half  being  covered  with  black  "  mal 
pafs,"  or  volcanic  scoria,  which  abruptly  ends  in  a  sharply  defined 
but  irregular  line,  corresponding  to  the  tortuous  course  of  a  vertical 
ridge.  The  western  half  of  this  range  of  mountains  is  of  granite 
and  very  light  in  color,  the  eastern  half  being  almost  black.  At 
Monument  No.  181  the  line  crosses  a  scoria-bestrewn  divide  on  which 
Cereus  giganteus  grows;  and  then  another  broad  sandy  plain,  cov- 
ered with  fine  yellowish  g^^ass  and  the  creosote  bush,  is  crossed.  This 
is  the  most  dismal  part  of  the  dreaded  Tule  Desert.  On  the  western 
edge  of  this  plain,  which  rises  toward  the  Tule  Mountains,  giant 
cacti,  a  species  of  Cyli7\dropunti(i  called  "  tasajo  "  by  the  Mexicans, 
and  an  agave  are  found  on  the  rocky  sides  of  the  mountains — the  first 
agaves  seen  since  we  left  Pozo  de  Luis,  at  which  point  Dasylirion  also 
disappeared.  The  road  here  entered  a  narrow  defile  among  the  Tule 
Mountains,  which  are  mostly  granite,  with  large  veins  of  white 
quartz,  dipping  to  the  east.  These  mountains,  which  at  a  distance 
appear  to  be  a  solid  range,  are  found  to  be  a  collection  of  isolated 
peaks  and  sharp  ridges  cut  down  between  to  the  general  base  level, 
so  that  it  is  possible  to  ride  among  them  without  crossing  high 
divides.  After  riding  8  kilometers  (5  miles)  through  the  separated 
Mountain  masses,  Tule  Wells  was  reached.  The  teams  had  advanced 
to  near  the  western  edge  of  the  Tule  Desert,  where  it  became  neces- 
sary -  •;  -lem  to  halt  for  the  night.  Having  a  good  horse,  I  rode 
ahead  tO  ne  Tule  Wells  for  the  purpose  of  watering  the  horse,  and 
camped  there  until  the  next  day,  when  the  teams  arrived,  much 
jaded  by  the  long  pull  across  the  deep  sand  of  the  Tule  Desert.  We 
remained  at  Tule  Wells  until  February  14,  exploring  the  Tule  Moun- 
tains and  surrounding  country.  I  made  visits,  on  February  10,  12, 
and  14,  to  a  nameless  range  of  mountains  northwest  of  Tule  Wells, 
which  I  have  called  the  Granite  Mountains. 

Fehraary  IJf  to  23^  1894- — Camp  was  moved  from  Tule  Wells  to 
Tinajas  Altas  February  14,  on  which  day  I  crossed  the  Granite 
Mountains  on  horseback  and  rode  across  the  Lechuguilla  Desert, 
the  Lechuguilla  Mountains,  and  across  the  eastern  portion  of  the 
Yuma  Desert  as  far  as  Monument  Xo.  198,  returning  the  same  night 
to  where  the  camp  had  been  located  at  Tinajas  Altas,  at  the  east  base 
of  the  Gila  Mountains,  8  kilometers  (5  miles)  north  of  the  Boundary, 
in  Yuma  County,  Arizona.    From  February  14  to  23  we  were  camped 
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at  Tinajas  Altas,  and  made  a  careful  exploration  of  the  Gila  Moun- 
tains, this  portion  of  which  is  known  as  the  Sierra  de  las  Tinajas 
Altas,  and  of  the  Lechuguilla  Desert  east  of  them. 

February  23  to  March  i,  189Jf, — Owing  to  the  looseness  of  the  sand 
and  the  great  number  of  burrows  of  the  desert  kangaroo  rat  {Dipo- 
domys  deserti) ,  which  made  hauling  difficult  for  the  teams  upon  the 
Yuma  Desert,  it  was  considered  best  to  take  another  route  to  Yuma. 
Accordingly,  we  moved  north  to  the  Gila  River  and  camped  at 
Adonde  Siding,  on  the  Southern  Pacific  Railroad,  where  we  remained 
until  March  1. 

March  1  to  13^  189 Jf. — On  March  1,  we  broke,  camp  at  Adonde  and 
moved  down  the  Gila  River  to  Gila  City,  a  station  on  the  Southern 
Pacific  Railroad,  at  the  north  extremity  of  the  Gila  Mountains.  We 
stayed  at  Gila  City  until  March  5,  when  we  followed  the  Gila  River 
to  its  confluence  with  the  Colorado  River,  and  pitched  camp  at  the 
town  of  Yuma,  Arizona,  on  the  south  bank  of  the  Gila,  remaining 
there  until  March  13. 

March  13  to  15^  1894, — On  March  13,  my  camp  was  moved  from 
Yuma  to  the  Boundary  at  Monument  No.  204,  in  the  Colorado  River 
bottom,  at  the  western  edge  of  the  Yuma  Desert.  This  was  the  base 
camp  until  March  31. 

Mawh  15  to  16^  1894. — On  March  15  I  moved  out  eastward  upon 
the  Yuma  Desert  as  far  as  Monument  No.  200,  where  I  spent  the 
night,  and  returned  to  Monument  No.  204  the  next  day.  Mammals 
were  trapped  and  the  desert  explored  east  to  Monument  No.  198. 

March  17  to  22,  1894. — In  camp  at  Monument  No.  204,  collecting 
on  the  edge  of  the  Yuma  Desert  and  in  the  Colorado  River  bottom. 

March  23  to  30,  1894- — Having  arranged  to  explore  the  lower  por- 
tion of  the  Colorado  River,  I  set  out  on  March  23,  accompanied  by 
two  soldiers,  with  an  army  wagon  hauled  by  eight  mules,  and  trav- 
eled 48  kilometers  (30  miles)  to  a  well,  where  we  camped  for  the 
night.  On  the  morning  of  March  24  we  arrived  at  the  Mexican 
settlement  of  Colonia  Diaz,  where  a  Cocopah*  Indian  helper  and  guide 
was  procured,  after  which  we  proceeded  to  a  point  opposite  to  the 
mouth  of  Hardy  River  and  made  our  camp.  From  the  camp  at 
Hardy  River  we  explored  the  Colorado  to  its  mouth,  and  did  not 
begin  the  return  journey  until  March  29,  when  we  reached  La  Carpa, 
arriving  at  Monument  No.  204  on  the  night  of  March  30. 

March  31  to  April  0\  1894.— On  March  31,  we  moved  camp  up  the 
Colorado  to  Yuma,  Arizona,  and  crossed  the  Colorado  River  and 
went  into  camp  at  old  Fort  Yuma,  California,  on  April  1.  From 
April  l,to  G  we  were  engaged  in  packing  and  shipping  the  collections 
and  in  gathering  specimens  in  the  vicinity  of  the  camp. 

April  7  to  18,  1894.— On  April  7,  we  began  the  journey  across  the 
Colorado  Desert,  advancing  to  Cooks  Wells,  where  we  spent  the 
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night.  Finding  the  supply  of  water  almost  exhausted,  we  proceeded 
to  Seven  Wells,  Salton  River,  Lower  California,  which  we  reached 
April  8,  making  our  camp  there  until  April  18.  ^Vhile  at  Seven 
Wells  the  Salton  River  was  explored  for  a  distance  of  24  kilometers 
(15  miles)  to  the  westward. 

April  18  to  27^  1894' — On  the  morning  of  April  18  camp  was  re- 
moved to  a  beautiful  mesquite  bower  on  the  bank  of  Gardners? 
Laguna,  where  we  remained  until  the  27th,  making  collections  on  the 
lagoon  and  along  the  Salton  River.  This  station  was  about  10  kilo- 
meters (6  miles)  south  of  Monument  No.  216. 

April  27  to  May  3, 1894- — We  moved  from  Gardners  to  Laguna  del 
Alamo,  on  Salton  River,  near  Monument  No.  217,  April  27,  and  the 
next  day  marched  along  the  Boundary  Line  over  a  stretch  of  desert 
land  lying  partly  below  sea  level,  to  Unlucky  Lake,  a  large,  shallow 
lagoon  of  New  River,  which,  like  the  Salton  River,  is  formed  by  an 
overflowing  and  backing  up  of  the  waters  of  the  Colorado  River. 
We  remained  at  Unlucky  Lake  from  April  28  to  May  3. 

May  3  to  6^  1894- — May  3  the  march  was  resumed,  and  the  course 
of  New  River  was  followed  to  Laguna  Station,  where  we  stayed  until 
May  6.  A  trip  from  Laguna  Station  to  Mesquite  Lake,  between 
Salton  and  New  rivers,  was  made  and  the  experience  proved  a  trying 
one.     Mesquite  Lake  was  dry  and  Laguna  nearly  so. 

May  6  to  16^  1894- — Leaving  the  New  River  at  Laguna  Station, 
where  it  turns  and  flows  north,  on  the  evening  of  May  6,  we  made  the 
march  across  this  desert  during  the  night,  stopping  for  a  few  hours' 
rest  at  Coyote  Wells,  soon  after  dawn  resuming  the  journey  to  the 
eastern  base  of  the  Coast  Range  Mountains,  where  we  camped  at  the 
first  water  found,  in  a  narrow  canyon  on  the  road  to  San  Diego  by 
way  of  Mountain  Spring.  Here  we  obtained  good  drinking  water  for 
the  first  time  in  a  month.  The  heat  was  so  intense  that  the  animals 
eagerly  sought  the  shadows  of  rocks,  and  the  men  sought  shelter  from 
the  sun  in  caves.  May  8  was  spent  in  collecting  about  the  eastern  base 
of  the  Coast  Range,  and  camp  was  moved  up  the  slope  to  Mountain 
Spring  (altitude  775  meters,  or  2,543  feet)  on  May  9.  We  remained 
at  Mountain  Spring  until  the  16th,  during  which  time  the  summits 
and  eastern  slopes  of  the  Coast  Range  were  explored. 

May  16  to  31^  1894> — Being  desirous  of  securing  some  of  the  alpine 
species  of  mammals,  camp  was  made  for  the  night  of  May  16  on  the 
west  slope,  near  the  summit  of  the  Coast  Range,  for  the  purpose  of 
trapping.  During  the  afternoon  of  May  17  we  proceeded  to 
Jacumba  Hot  Springs,  in  San  Diego  County,  California,  close  to 
Monument  No.  233.  From  the  17th  to  the  31st  of  May  collections 
were  made  in  the  vicinity  of  Jacumba  on  both  sides  of  the  Boundary 
and  east  to  the  Coast  Range  sunmiits. 
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June  1  to  7, 189^. — On  June  1  we  moved  the  camp  westward  along 
the  Boundary,  camping  a  short  distance  south  of  the  line  in  Nacho- 
guero  Valley,  in  Lower  California,  where  w^e  remained  until  June  7, 
when  we  proceeded  to  Campo,  in  San  Diego  County,  California. 

June  8  to  21^  1894- — Desiring  to  see  more  of  the  mountains  of  the 
Coast  Range,  we  set  out  from  Campo  June  8  and  proceeded  north- 
ward to  Mr.  J.  M.  Gray's  ranch,  wiiere  we  passed  the  night,  going  on 
June  9  to  the  summit  of  the  Laguna  Mountains  (Coast  Range)  and 
camping  at  Campbell's  Ranch.  From  June  9  to  21  we  were  engaged 
in  exploring  and  making  collections  in  the  evergreen-clad  forests 
which  cover  the  summits  of  these  mountains. 

June  21  to  28,  1894. — On  June  21,  descending  the  Laguna  Moun- 
tains to  the  southward  in  the  direction  of  Campo,  we  camped  at 
Thomas  Cameron's  ranch  and  remained  there  until  June  23,  when  we 
proceeded  to  Campo,  and  thence  to  the  Tecate  Valley,  near  the  south- 
eastern base  of  Tecate  Mountain.  On  the  Tecate  River  we  were 
encamped  until  June  28,  and  explored  the  Tecate  Valley  and  Mount 
Tecate. 

June  28  to  July  S,  J894.— June  28  I  went  to  San  Isidro  Ranch,  in 
Lower  California,  leaving  Mr.  Holzner  and  some  of  the  men  at 
Tecate,  with  instructions  to  join  me,  which  they  did  the  following 
day.  This  fruitful  but  deserted  ranch,  whose  owners  had  been  killed 
by  Indians,  proved  to  Ikj  an  ideal  collecting  ground. 

Jitly  3  to  P,  1894' — With  regret  we  left  San  Isidro  on  July  »^,  and, 
traveling  by  the  Mexican  road,  crossed  Cottonwood  and  Otay  rivers 
to  El  Nido,  thence  up  Jamul  Creek  to  an  old  date-palm  tree,  where 
we  camped  and  remained  until  July  9. 

July  9  to  20^  1894' — On  July  9  we  broke  camp  at  the  date  palm  on 
Jamul  Creek,  crossed  into  the  Otay  Valley,  and  thence  to  the  Otay 
Mesa  and  town  of  Tijuana,  making  camp  at  the  Pacific  Ocean,  on 
the  left  bank  of  the  Tijuana  River,  near  the  last  Boundary  Monument 
(No.  258).  On  July  20  we  left  the  Boundary  Line  at  the  mouth  of 
the  Tijuana  River,  having  explored  the  estuary  of  that  river  and  the 
ocean  beaches  for  some  distance  in  both  directions,  and  marched  to 
San  Diego,  California.  This  was  our  base  of  operations  until  the 
biological  work  was  concluded.  Here  Mr.  Frank  X.  Holzner  left 
the  party,  after  having  been  identified  with  the  field  work  of  the 
biological  section  of  the  survey  from  its  beginning. 

July  20  to  August  /5,  189!^. — From  San  Diego  the  adjacent  region 
was  explored,  and  excursions  made  to  Ocean  Beach,  La  Jolla,  up  ihe 
valley  of  the  San  Diego  River,  to  the  old  Spanish  mission,  and  io  the 
mountains  of  the  interior.  In  company  with  Lieut.  Col.  J.  W. 
Barlow,  Mrs.  Barlow,  and  a  small  detachment  of  soldiers,  we  left 
San  Diego  on  August  8,  and  traveled  west  to  Alpine,  San  Diego 
County,  California,  where  we  camped  until  August  7,  when  we  pro- 
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ceeded  to  Pine  Valley  and  camped  until  August  14  at  a  place  having 
the  altitude  of  1,091  kilometers,  or  4,200  feet  (aneroid),  in  the  pine 
'zone  of  the  Coast  Range  Mountains.    On  August  14  we  retraced  our 
steps  to  Alpine  and  returned  to  San  Diego  on  August  15. 

August  15  to  September  12 ^  1894. — While  at  San  Diego,  through 
the  courtesy  of  the  Secretary  of  the  Treasury  and  of  Capt.  W.  D. 
Roath,  commanding  the  revenue  cutter  Wolcott^  I  was  enabled  to 
visit  the  island  of  San  Clemente,  about  97  kilometers  (GO  miles)  off 
the  coast  of  southern  California.  On  this  trip  I  had  the  con)pany  of 
Prof.  T.  S.  Brandegee  and  Mr.  A.  W.  Anthony.  We  left  San  Diego 
Bay  early  on  the  morning  of  August  22,  and  anchored  off  Smugglers 
Cove,  San  Clemente  Island,  on  the  evening  of  the  same  day,  landing 
with  our  camp  equipage  during  the  forenoon  of  August  23.  We 
were  encamped  at  Smugglers  Cove  until  August  29,  when  we  returned 
on  the  Wolcott  to  San  Diego,  after  exploring  the  south  end  of  the 
island  and  the  shore  from  China  Point  to  its  southeast  corner.  Hav- 
ing received  orders  to  report  for  duty  at  Fort  Mj^er,  Virginia,  I  left 
California  on  September  9  for  the  East,  passing  out  of  the  State  of 
Texas,  by  the  Southern  Pacific  Railroad,  on  the  morning  of  Septem- 
ber 12,  1894. 

OEKE&AL  OHAEAOTES  OF  TEE  BSOIOH  SZFLORED. 

The  General  Description  of  the  Country  Adjacent  to  the  Inter- 
national Boundary  Line,  from  the  pen  of  Lieut.  David  Du  B. 
Gaillard,  Corps  of  Engineers,  comprising  Chapter  II  of  Part  II  of 
the  Report  of  the  Boundary  Commission  upon  the  Survey  and 
Re-marking  of  the  Boundary  between  the  United  States  and  Mexico 
west  of  the  Rio  Grande,  1891  to  1896,«  published  in  1898,  must  be 

«The  Report  of  the  International  Boundary  Commission  of  the  United  States 
and  Mexico  comprises  three  bound  volumes,  as  follows: 

(1)  Report  of  the  Boundary  Commission  upon  the  Survey  and  Re-marklng 
of  the  Boundary  between  the  United  States  and  Mexico  west  of  the  Rio  Grande. 
1801  to  1896.  Parts  I  and  II.  Part  I,  Report  of  the  International  Commission. 
Part  II,  Report  of  the  United  States  Section.  Washington :  Government  Print- 
ing Office,  1898,  pages  1  to  240,  4to,  with  numerous  full-page  plates,  text  figures, 
and  diagrams,  none  of  them  numbered.  List  of  illustrations  (I.  e.,  full-page 
plates),  Part  I,  p.  10;  Part  II,  p.  6.     Volume  without  index. 

(2)  Report  of  the  Boundary  Commission  upon  the  Survey  and  Re-marking 
of  the  Boundary  between  the  United  States  and  Mexico  west  of  the  Rio  Grande. 
1891-1896.  Album  [first  title].  Views  of  Monuments  and  Characteristic 
Scenes  along  the  Boundary  between  the  United  States  and  Mexico  west  of  the 
Rio  Grande.  Reproduced  from  photographs  taken  under  the  direction  of  the 
International  Boundary  Commission.  1892-1895  [second  title].  The  regular 
edition  contains  258  half-tone  engravings,  reproductions  of  photographs  of 
Monuments  Nos.  1  to  258,  as  they  now  stand.  In  sequence,  with  numbers  of 
monuments  and  descriptive  text  in  Spanish  and  English;  plates  not  otherwise 
numbered;   size,   11   by   14   inches.    A  very   limited   edition  of  this   Album, 
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read  in  order  to  appreciate  the  physiographic  features  of  the  region. 
Chapter  VII,  pages  179  to  199  of  the  same  report,  containing  Lieut. 
Col.  J.  W.  Barlow's  account  of  the  Construction  and  Erection  of  New 
Monuments,  also  gives  much  information  of  value  to  the  biologist 
respecting  the  physical  aspect  and  topographic  features  of  the  Bound- 
ary Line,  which  are  further  illustrated  by  the  300  full-page  quarto 
half-tone  engravings  of  photographs  taken  along  the  line." 

Lieutenant  GaiHard  observes:  Any  general  description  of  the  country  adja- 
cent to  the  International  Boundary  Line  between  the  Rio  Grande  and  the  Pacific 
must  of  necessity  give  an  incomplete  idea  of  its  appearance  to  one  unfamiliar 
with  the  arid  regions  and  the  peculiar  character  of  its  fauna  and  flora,  for 
probably  in  no  section  of  the  United  States  of  equal  extent  is  the  rainfall  so 
small  and  the  summer  heat  so  intense.  The  average  precipitation  along  the 
entire  boundary  is  but  about  8  inches,  and  on  the  Yuma  and  Colorado  deserts 
but  2  or  3  inches,  a  deficiency  which  will  be  made  more  significant  to  the  ordi- 
nary reader  when  it  is  stated  that  the  Boundary  Line,  although  having  a  total 
length  of  about  700  miles,  crosses  but  five  permanent  running  streams  l)etween 
the  Rio  Grande  and  the  Pacific,  and  this,  too,  although  crossing  most  valleys 
and  mountain  ranges  nearly  at  right  angles,  the  direction  most  favorable  for 
encountering  all  existing  streams. 

From  the  summer  of  1890  to  that  of  1893  the  entire  country  between  the  Rio 
Grande  and  the  Colorado  suffered  from  a  drought  of  unprecedented  duration 


printed  on  heavy  paper,  containing  300  plates  (259  of  new  or  recently 
repaired  monuments  and  41  views  of  scenery  and  old  monuments  as  found  by 
the  present  commission),  and  lacking  the  first  title  page,  was  issued  in  advance 
of  the  regular  publication,  the  42  additional  plates  of  this  edition  being  scat- 
tered through  the  text  of  the  report  in  the  final  edition. 

(3)  Folio  atlas  of  maps  and  profiles,  21^  by  28J  inches.  Title  page:  Bound- 
ary l)etween  the  United  States  and  Mexico,  as  surveyed  and  marked  by  the  In- 
ternational Boundary  Commission,  under  the  convention  of  July  29,  1882.  Re- 
vised February  18,  1889.  List  of  maps  and  profiles :  A  and  B.  index  map  of  the 
Boundary ;  1,  2,  3,  and  4,  California  line ;  5,  Colorado  River  section  of  the  Bound- 
ary (in  colors);  6,  7,  8,  9,  10,  11,  Arizona-Sonora  oblique  line;  12,  13,  14, 
15,  and  16,  parallel  31**  20'  north  latitude;  1(5  and  17,  meridian  section;  17,  18, 
and  19,  parallel  31°  47'  north  latitude ;  20,  21,  22,  23,  and  24,  profile  of  the  Bound- 
ary. A  and  B  show  the  prominent  peaks,  roads,  and  springs  in  the  vicinity  of 
the  Boundary  Line,  whose  positions  and  heights  were  determined  by  the  United 
States  section  of  the  Commission.  The  railroads,  roads,  and  trails  and  the  loca- 
tion of  settlements,  rivers,  etc.,  at  a  distance  from  the  Boundary  were  compiled 
from  coimty  maps.  General  Land  Ofllce  maps,  United  States  engineer  maps, 
etc. ;  Pacific  coast  line  and  San  Diego  Bay,  from  U.  S.  Coast  and  Geodetic 
Survey  charts;  coast  of  Lower  California  and  Gulf  of  California,  from  U.  S. 
Hydrographlc  Ofl^ice  charts. 

oAlso  see  The  Perils  and  Wonders  of  a  True  Desert,  by  Capt  D.  D.  Gaillard, 
U.  S.  Army.  In  The  Cosmopolitan,  October,  1896,  pp.  592-605,  with  18  illustra- 
tions in  the  text;  Seriland,  By  W  J  McGee  and  Willard  D.  Johnson,  in  The 
National  Geographic  Magazine,  VII.  April,  1896,  pp.  125-133,  pis.  xiv,  xv; 
The  Old  Yuma  Trail,  by  W  J  McGee,  in  The  National  Geographic  Magazine, 
XII,  March,  1901,  pp.  103-107;  April,  1891,  pp.  12^143,  with  map  and  numerous 
text  figures. 
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and  severity,  the  efifects  of  which  were  intensified  by  the  overstocked  condition 
of  the  ranges.  This  state  of  affairs  added  greatly  to  the  difficulties  and  expense 
of  the  survey.  Vegetation  was  parched,  water  holes  dried  up,  and  scarcely  any 
grass  was  left  by  the  famishing  cattle.  This  long  drought  was  broken  by 
abundant  rains  in  July  and  August,  1893,  but  not  until  the  stock-raising  Inters 
ests  had  suffered  severely. 

The  small  rainfall  of  this  region  generally  occurs  at  two  periods  of  the  year — 
midwinter  and  midsummer — the  latter  rainfall  the  greater  and  by  far  the  most 
important;  consequently  this  period  is  known  as  the  "rainy  season."  The 
summer  rains  generally  commence  about  the  1st  of  July  and  cease  sometimes 
between  the  1st  and  20th  of  September.  It  is  soon  after  the  first  of  these  rains 
that  vegetation  in  this  region  begins  to  assume  a  spring-like  character.  Leaves 
buret  forth,  the  hills  and  valleys  are  covered  with  grass,  and  a  bewildering  pro- 
fusion of  wild  flowers  covers  the  entire  country.  As  if  conscious  of  the  short 
duration  of  the  rainy  season  these  grow  with  great  rapidity,  and  their  seeds 
mature  ere  the  rains  cease.  In  a  month  of  so  thereafter  they  have  assumed 
the  somber  colors  typical  of  fall  and  winter.  Thus  in  the  short  space  of  three 
or  four  months  vegetation  here  enjoys  its  spring,  its  summer,  and  Its  autumn. 

Before  going  more  into  details  it  may  be  well  to  note  certain  general  charac- 
teristics of  this  region  which  at  once  strike  the  ordinary  traveler. 

These  are  the  bare,  jagged  mountains  rising  out  of  the  plains  like  "  islands 
from  the  sea ; "  the  abundance  of  the  evidences  of  volcanic  action  in  times  geo- 
logically recent ;  the  parallelism  of  the  mountain  ranges  with  one  another  and 
with  the  Pacific  coast ;  the  general  absence  of  trees ;  the  preponderance  of  ever- 
green vegetation,  and  its  dull,  leaden-green  hue;  the  prevalence  of  thorns  in 
nearly  all  vegetation ;  the  general  absence  of  fragrance  in  flowers ;  the  resinous 
character  of  the  odor  of  the  most  common  trees  and  shrubs,  and  the  abundance 
and  large  size  of  the  cactus. 

The  entire  country  along  the  boundary  is  thinly  settled,  the  principal  settle- 
ments within  20  miles  of  the  boundary. on  either  side  being  at  Lake  Palomas, 
Hachita,  the  Sulphur  Spring  Valley,  La  Morita,  the  San  Pedro  Valley,  the 
Huachuca  Mountains,  the  Santa  Cruz  Valley,  Oro  Blanco,  Arivaca,  the  Baboqul- 
vari  Valley,  the  Papago  rancherlas  of  Pozo  Verde,  Cobota,  and  Pozo  de  Luis, 
the  Sonoyta  Valley,  the  Colorado  River  Valley,  and  the  country  between  the 
summit  of  the  Coast  Range  and  the  Pacific.  The  only  towns  within  the  limits 
above  mentioned  are  Bisbee,  Santa  Cruz,  Nogales,  Yuma,  and  San  Diego.  With 
the  exception  of  these  towns  and  settlements  the  rest  of  this  zone  of  about 
24,000  square  miles  contains  less  than  100  permanent  inhabitants.^ 

It  is  rather  remarkable  that  an  arbitrarily  chosen  line  like  the  one  under  dis- 
cussion should,  between  the  Rio  Grande  and  Colorado  River,  follow  almost 
exactly  the  summit  of  the  divide  which  separates  the  waters  flowing  north  into 
the  United  States  from  those  flowing  south  into  Mexico. 

Inhabitants. — Many  long  stretches  of  the  boundary  region  are 
uknost  without  inhabitants  other  than  Indians  and  a  few  Mexicans. 
Where  there  is  grazing,  the  cowboys  are  found  in  bands  looking  after 
iheir  cattle  and  herds  of  horses;  but  even  in  such  places  the  stock 
ranches  are  scattered  far  apart.  The  fleeting  "  vinaterias  "  of  Mexi- 
can "  mescal "  makers  are  occasional  in  canyons  of  the  mountains, 
and  mines,  or  "  prospects,"  were  found  in  similar  localities. 

a  Although  the  soil  in  many  places  is  very  fertile,  yet  the  great  scarcity  of 
water  renders  it  im|)ossible  for  the  inhabitants  to  carry  on  agriculture  except 
'  te  a  very  limited  extent 
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Between  the  San  Bernardino  and  Santa  Cruz  rivers  many  Yaqui 
Indians  were  seen,  mostly  in  the  employ  of  Mexicans  or  Americans, 
about  ranches,  vinaterias,  mines,  stores,  or  on  the  railroad.  They 
are  faithful  and  reliable  men — an  improvement  on  the  Americans  and 
Mexicans  who  served  in  similar  capacities.  From  the  Santa  Cruz 
to  the  Sonoyta  River  we  were  in  the  home  of  the  Papago,  who  are 
devoted  to  agriculture  and  placer  mining  for  gold.  Their  crops  are 
uncertain  owing  to  the  scant  and  irregular  rainfall;  but  when  there 
are  no  rains  they  subsist  by  washing  out  gold  dust  in  the  mountains 
or  selling  horses  and  cattle  along  the  Southern  Pacific  Railroad. 
The  fruit  of  the  giant  cactus  ("sahuara"),  the  "  pitaya,"  "sinita," 
"  segura,"  and  other  large  cacti  are  preserved  and  stored  for  food 
on  the  roofs  of  their  huts.  In  the  Pozo  Verde  Mountains  were  seen 
clusters  of  tombs  in  which  the  Papago  dead  are  deposited.  These 
stone  sepulchers  are  built  with  infinitely  greater  pains  than  the  huts 
in  which  the  occupants  resided  during  their  lives.  On  the  Colorado 
River  were  found  the  Yuma,  Cocopah,  and  Diegeno  Indians.  The 
Yuma  Indians  are  a  cheerful,  smiling  people,  the  men  being  remark- 
able for  their  tall  stature  and  splendid  proportions.  They  are  great 
runners  and  possessed  of  wonderful  endurance.  Having  always  been 
foot  Indians  their  pedal  extremities  are  more  developed  than  those  of 
other  Indian  tribes,  though  relatively  not  larger  than  those  of  the 
whites.  The  Yuma  were  filled  with  undisguised  admiration  of  the 
huge  feet  of  some  of  the  negro  soldiers  of  the  Twenty-fourth  In- 
fantry belonging  to  the  survey  escort.  The  most  striking  charac- 
teristic of  the  Yuma  is  their  sweetness  of  disposition;  when  not 
smiling  they  are  almost  sure  to  be  laughing  musically.  The  dis- 
parity in  the  height  of  the  sexes  is  also  remarkable,  the  women 
being  short  and  of  heavy  build,  while  the  men  are  tall  and  have 
superb  figures.  Their  uniform  custom  of  cremating  their  dead,  and 
the  immediate  belongings  of  the  deceased,  is  excellent  from  a  sanitary 
point  of  view  and  worthy  of  our  imitation.  Across  the  Colorado 
Desert  we  again  found  Indians  in  the  mountains  of  the  Coast  Range. 
Probably  no  human  beings  are  so  dependent  on  the  kind  offices  of  birds 
as  are  these  Indians  of  the  Coast  Range  of  southern  California,  for 
when  the  mountains  are  deeply  covered  with  snow  in  winter  the 
Indians  are  obliged  to  subsist  almost  wholly  upon  the  acorns  which 
the  more  provident  woodpeckers  {Melanerpes  hairdi)  have  stored  in 
the  bark  of  the  pine  trees. 

From  the  Rio  Grande  to  the  Pajaritos  mountains  evidences  of  the 
former  existence  of  the  now  extinct  Cliff  Dwellers  are  abundant. 
The  whole  region  is  strewn  with  fragments  of  broken  pottery,  with 
stone  implements  here  and  there.  Their  cave-like  dwellings  were 
found  on  the  Rio  Grande,  and  a  few  natural  cavities  in  the  cliffs  of 
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the  Portrillo  and  Seca  mountains  had  been  occupied  as  residences. 
In  the  Dog  Mountains  are  small  cliff  houses,  decorated  with  chal- 
cedony and  in  an  almost  perfect  state  of  pres3rvation.  On  the  banks 
of  the  San  Bernardino  River,  in  the  southeast  corner  of  Arizona, 
were  discovered  the  large  ruined  buildings  of  pueblo  pattern.  A 
"gigantic  earthwork,"  in  the  shape  of  an  ancient  dam  across  the 
Animas  Valley,  in  the  vicinity  of  Monument  No.  67,  is  fully  described 
and  illustrated  by  Lieutenant  Gaillard  in  the  American  Anthropolo- 
gist for  September,  1896. 

Watersheds. — After  leaving  the  Rio  Grande  the  first  divide,  which 
has  gradually  risen  from  sea  level  at  the  Gulf  of  Mexico  to  the  alti- 
tude of  1,130  meters,  or  3,707  feet,  at  El  Paso,  is  a  low  one  between 
the  Rio  Grande  at  El  Paso  and  the  Mimbres  at  liake  Palomas,  the 
latter  flowing  south  into  old  Mexico.  The  altitude  of  the  Rio 
Grande  at  the  initial  point  of  the  Survey  is,  as  just  mentioned,  1,130 
meters,  and  that  of  the  Mimbres  at  the  point  where  the  Boundary 
Line  crosses  it  1,210  meters,  or  3,970  feet. 

The  highest  point  on  the  line  is  the  summit  near  the  northern  ex- 
tremity of  the  San  Luis  Mountains,  having  an  altitude  of  2,048 
meters,  or  6,719  feet.  From  the  Animas  Valley  or  plain  west  of  these 
mountains  the  sudden  break  in  the  high  plateau  is  decended  through 
Guadalupe  Canyon,  and  we  find  ourselves  in  the  valley  of  ihe  San 
Bernardino  River,  a  northern  tributary  of  the  Yaqui,  with  an  alti- 
tude at  the  Boundary  crossing  (Monument  No.  77)  of  only  1,133 
meters,  or  3,717  feet.  Passing  through  a  gap  at  the  southeastern 
extremity  of  the  Mule  Mountains,  west  of  the  San  Bernardino  River, 
at  an  elevation  of  1,430  meters,  or  4,692  feet,  the  line  crosses  into  the 
basin  of  the  Gila  River,  which  has  an  elevation  of  1,298  meters,  or 
4,259  feet,  at  the  crossing  of  the  San  Pedro  River;  1,393  meters  or 
4,570  feet,  at  the  first  crossing  of  the  Santa  Cruz  River  (Monument 
No.  Ill) ;  and  1,130  meters,  or  3,707  feet,  at  the  second  crossing 
(Monument  No.  118). 

West  of  the  Santa  Cruz  and  of  the  city  of  Nogales  the  Pajaritos 
Mountains  are  crossed.  The  initial  Monument  (No.  127)  of  the  So- 
nora  azimuth  section  of  the  Boundary  Line  has  an  elevation  of  1,592 
meters,  or  5,223  feet.  The  drainage  from  these  mountains  is  toward 
the  Gila  River  on  the  north  slope,  and  toward  the  Altar  River  on  the 
south.  Monuments  Nos.  137  to  140,  near  La  Osa,  practically  mark  the 
dividing  line  between  these  basins.  At  this  point  the  altitude  is  about 
1,100  meters,  or  3,609  feet,  but  rapidly  diminishes  to  300  meters,  or 
984  feet,  on  the  Sonoyta  River  at.  Quitobaquita  to  the  westward. 

From  Quitobaquita  to  the  Colorado  River  lies  a  gradually  sloping 
stretch  of  desert  sand,  crossed  by  several  ridges  and  tw^o  rocky  desert 
ranges  of  mountains  that  trend  northwest  and  southeast.  At  the 
Colorado  River  the  altitude  is  26  meters,  or  85  feet. 
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Crossing  the  Colorado  Desert,  161  kilometers,  or  100  miles,  in  width, 
the  mountains  of  the  Coast  Range  are  reached  and  miles  of  desert 
country  lower  than  the  ocean  are  crossed  on  the  way  between 
Monuments  Nos.  220  and  224.     Lieutenant  Gaillard  observes: 

Salton  and  New  rivers  (temporary  channels  of  the  Colorado  Desert)  present 
the  anomalous  condition  of  two  streams  parallel  to  one  another  and  to  the  axis 
of  lowest  depression  in  their  vicinity,  the  first  being  about  18  and  the  second 
about  8  miles  east  of  this  axis,  as  measured  along  the  Boundary;  the  corre- 
sponding elevations  of  the  surface  at  each  point  being  -f-26/  —7/  and  —16/ 
respectively,  referred  to  mean  sea  level,  the  last  marking  the  lowest  point  along 
the  entire  boundary  line. 

Salton  and  New  rivers  terminate  in  Salton  Sea,  which,  according 
to  Lieutenant  Gaillard,  "  is  about  250  or  275  feet  below  mean  sea 
level."  After  crossing  the  north  spur  of  Signal  Mountain,  a  promi- 
nent peak  on  the  desert  south  of  Laguna  Station,  "  for  about  10  miles 
the  line  passes  over  a  bare,  rocky,  water-washed  mesa,  about  300  feet 
above  sea  level,  from  which,  by  a  succession  of  three  or  four  terraces, 
indescribably  bare,  jagged,  rough,  and  precipitous,  the  line  in  a 
distance  of  about  11  miles  attains  the  summit  of  the  Coast  Range  at 
an  elevation  of  about  4,500  feet."  (Gaillard.)  After  this  abrupt 
rise  from  a  point  below  sea  level  to  the  crest  of  the  Coast  R&nge,  the 
line  slopes  quite  regularly  to  the  ocean.  The  east  slope  of  the  Coast 
Range  Mountains  is  abrupt  or  precipitous  throughout  Lower  Cali- 
fornia. 

Waters, — The  only  rivers  worthy  of  the  name  on  the  Mexican 
border  of  the  United  States  are  the  Rio  Grande  and  Colorado,  both  of 
which  are  variable  and  subject  to  great  seasonal  fluctuations  in  the 
volume  of  their  waters.  The  Rio  Grande  usually  becomes  dry  at 
El  Paso  after  the  high  rise  of  May  and  June,  and  is  frequently,  low 
during  the  winter.  The  Colorado  is  likewise  subject  to  annual  over- 
flows from  April  to  June,  sometimes  breaking  through  its  right 
(west)  bank  and  spreading  out  over  the  Salton  region  of  the  Colo- 
rado Desert,  where  the  only  lakes  of  any  magnitude  occur.  These 
lakes  of  course  eventually  dry  up  by  evaporation ;  but,  for  a  time,  the 
region  becomes  green  and  vegetation  luxuriates  in  the  rich  surface 
deposit  from  the  water.  Cattle  have  lately  been  driven  in,  and  the 
owners  endeavor  to  make  a  breach  in  the  Colorado  River  bank  at  each 
annual  overflow,  and  if  they  succeed  the  region  again  becomes 
flooded  through  the  channels  of  New  and  Salton  rivers,  which  causes 
a  fresh  crop  of  forage  plants  to  spring  into  life. 

Of  the  lesser  streams,  always  dignified  by  the  title  of  rivers  in  the 
Southwest,  the  Mimbres  crosses  the  line,  flowing  south  into  the  Pa- 
lomas  Lakes,  toward  Lake  Guzman  in  Chihuahua,  crossing  the  Bound- 
ary at  Monument  No.  19,  about  113  kilometers  or  70  miles  west  of 
El  Paso.    Lakes  Guzman  and  Palomas  are  considerable  sheets  of 
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shallow,  alkaline  water.  The  sand  wastes  surrounding  them  are 
covered  with  a  white  deposit  intolerable  to  the  eye. 

Crossing  the  divide  to  the  west  of  the  great  San  Luis  Range  of 
mountains,  Cajon  Bonito  Creek  rises  in  the  San  Luis  a  short  distance 
south  of  the  Boundary.  This  stream,  like  the  San  Bernardino,  of 
which  it  is  a  tributary,  flows  to  the  Yaqui  River.  The  San  Bernar- 
dino River  rises  in  southeastern  Arizona  and  joins  the  Yaqui  through 
the  Bavispe  River.    • 

Farther  west,  the  San  Pedro  and  Santa  Cruz  are  the  only  rivers 
worthy  of  mention,  unless  a  small  stream  (Agua  Prieta)  in  Sulphur 
Spring  Valley  be  excepted.  These  two  are  tributary  to  the  Gila, 
which  flows  into  the  Colorado  at  Yuma. 

In  the  Pajaritos  Mountains  west  of  Nogales  there  is  a  small  stream 
called  Bear  Creek,  which  contains  fish,  and  flows  into  the  Altar 
River,  in  the  State  of  Sonora,  Mexico.  The  Sonoyta  River,  which 
runs  an  independent  course  (mostly  dry)  to  the  Gulf. of  California, 
also  contains  fish,  and  is  the  only  stream  of  consequence  between  the 
Santa  Cruz  and  Colorado  rivers. 

The  Salton  and  New  rivers,  previously  mentioned,  are  merely 
temporary  drains  which  occasionally  conduct  an  overflow  of  water 
from  the  Colorado  River  to  the  ancient  basin  of  Salton  Sea,  west  of 
the  Colorado. 

The  mountains  forming  the  Coast  Range  break  off  abruptly  along 
the  Colorado  Desert  and  Gulf  of  California,  and,  consequently,  their 
drainage  is  to  the  Pacific.  The  Tijuana  and  San  Diego  rivers  are 
those  which  reach  the  ocean  in  the  vicinity — just  to  the  northward  of 
the  Boundary.  Each  of  these  has  numerous  tributaries.  The  absence 
of  fish  in  them  is  remarkable. 

Lieutenant  Gaillard  has  given  a  detailed  account  of  all  the  springs 
and  wells  along  the  boundary  strip,  his  account  being  summed  up  in 
the  following  paragraph : 

To  persons  unfamiHnr  with  the  deserts  of  the  Southwest,  it  wiU  doubtless 
appear  that  undue  prominence  has  been  given  to  the  question  of  water  in  the 
preceding  description  of  the  country  along  the  Boundary,  and  in  refutation 
of  this  idea  it  is  necessary  to  call  attention  to  the  fact  that  supplying  the 
working  parties  with  water  on  the  deserts  was  the  problem  of  the  survey,  in 
comparison  with  which  all  other  obstacles  sank  into  insignificance.  To  the 
traveler  on  the  desert  the  all-important  questions  are:  The  distance  to  the 
next  water,  the  nature  of  the  supply,  and  the  character  of  the  intervening  roads. 
For  while  he  may  be  able  to  live  without  food  for  several  days,  he  knows  that, 
exposed  to  the  scorching  heat  of  summer,  men  drinking  thoir  fill  at  sunrise 
frequently  become  crazed  and  in  some  cases  i)erish  of  thirst  before  sunset.  Nor 
must  It  be  forgotten  that  at  such  times  so  i)rofuse  is  i)erspi ration  and  so  rapid 
its  evaporation  that  the  quantity  of  water  consumed  by  men  and  animals  is 
very  large,  averaging  at  one  period  of  the  Survey  about  7  quarts  a  day  for  the 
men  and  20  gallons  for  the  animals. 
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Mountains, — The  general  trend  of  the  mountains  is  from  north- 
west to  southeast.  Those  forming  continuous  ranges  have  the  char- 
acter of  knife  blades  or  hatchet  shapes  thrust  up  from  the  plains. 
Some  have  irregular  or  pyramidal  forms,  and  such  are  usually  of  vol- 
canic origin.  These  mountains  are  seldom  well  forested,  because  of 
the  steepness  of  their  slopes,  from  which  the  soil  is  blown  or  washed 
almost  as  fast  as  it  is  deposited,  leaving  the  bare  rocks,  with  vegeta- 
tion only  clinging  to  the  crevices,  benches,  and  hollows. 

At  El  Paso  the  Rio  Grande  winds  between  the  Franklin  Mountains 
of  Texas  and  the  Sierra  de  Muleros  of  Mexico.  Then  for  145  kilo- 
meters (80  miles)  to  the  westward  the  Boundary  Line  crosses  a  desert 
plain,  on  w^hich  isolated  desert  ranges  are  visible  in  the  distance  the 
Floridas  (altitude  2,224  meters  or  7,295  feet  [Wheeler])  and  Tres 
Hermanas  (altitude  1,742  meters  or  5,715  feet),  north  of  the  line;  in 
New  Mexico,  the  Boca  Grande,  and  other  desert  ranges  to  the  south- 
ward, in  Chihuahua,  Mexico. 

Between  the  Mimbres  Valley  and  the  meridian  section  of  the  line 
are  the  Carrizalillo  Hills  (altitude  1,617  meters  or  5,805  feet)  and 
Boca  Grande  Mountains  (altitude  2,295  meters  or  7,530  feet),  and 
in  the  ''  Panhandle  "  of  New.  Mexico,  the  Little  and  Big  Hachitas, 
the  Dog  Mountains,  the  Animas,  and  the  San  Luis  (practically  the 
Sierra  Madre),  of  w^hicli  the  Hachita  Grande  rises  to  the  elevation  of 
2,545  meters  (8,350  feet),  the  Animas  2,677  meters  (8,783  feet),  and 
the  San  Luis  to  2,480  meters  (8,136  feet). 

Crossing  into  Arizona,  the  Chiricahua  Mountains  (altitude  about 
£,750  meters  or  9,000  feet)  lie  wholly  north  of  the  Boundary  Line,  and 
the  Pedrogosa  (altitude  1,990  meters  or  6,529  feet)  and  Mule  Moun- 
tains (altitude  1,888  meters  or  6,194  feet)  w^est  of  the  San  Ber- 
nardino Valley,  almost  all  north  of  the  line.  East  of  the  San  Pedro 
River  are  the  San  Jose  Mountains  (altitude  2,541  meters  or  8,337 
feet),  in  Sonora,  Mexico,  their  summit  5  miles  south  of  the  inter- 
national line,  and  west  of  the  San  Perdo  the  Huachuca  Mountains 
rise  to  2,887  meters  or  9,472  feet,  and  belong  to  the  United  States. 

In  the  loop  formed  by  the  first  portion  of  the  Santa  Cruz  River, 
between  the  San  Rafael  Valley  and  Nogales,  are  the  Patagonia 
Mountains  (altitude  2,217  meters  or  7,274  feet),  which  cross  from 
Arizona  into  Sonora ;  the  Santa  Rita  and  Santa  Catalina  mountains 
l)eing  a  considerable  distance  to  the  northw^ard,  in  Arizona.  Between 
the  Santa  Cruz  River  and  La  Osa  (Monuments  Nos.  118  to  140),  lie 
the  beautiful  Pajaritos  Mountains,  traversed  by  the  Boundary  Line 
and  having  an  altitude  of  1,450  meters  or  4,757  feet.  Between  these 
mountains  and  the  Coast  Range  of  California  are  several  low^  dest»rt 
ranges,  of  which  the  Tule  (highest  point  on  boundary,  618  meters  or 
2,028  feet)  and  Gila  Mountains  (highest  point  on  boundary,  644 
meters  or  2,113  feet)  are  the  highest.     These  mountains  of  the  Tule, 
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Yuma,  and  Colorado  deserts  are  dry,  rocky,  and  extremely  barren. 
When  the  Coast  Range  is  reached  (highest  monument  1,371  meters 
or  4,498  feet),  the  sterility  lessens  during  the  ascent,  and  the  fer- 
tility of  their  west  slopes  appears  in  striking  contrast,  moist  verdure 
everywhere  meeting  eyes  long  weary  of  the  sight  of  glistening 
desert  sands  and  mountains  of  bare  rock. 

Deserts,— The  Mexican  Boundary  Line  bisects  two  great  interior 
deserts,  separated  from  each  other  by  a  more  fertile  elevated  central 
tract,  and  from  the  coasts  by  tracts  of  forested  or  chaparral  lands. 
The  Eastern  Desert  Tract  is  high,  averaging  over  1,000  meters  or 
3,280  feet  in  altitude ;  the  Western  Desert  Tract  being  low,  that  por- 
tion known  as  the  Colorado  Desert  including  an  immense  depression, 
below  the  level  of  the  sea.  The  Eastern  Desert  Tract  is  formed  by 
a  series  of  ancient  lake  basins,  many  of  which  are  connected  by  the 
Rio  Grande  and  its  tributaries.  The  Western  Desert  Tract  is  divided 
by  the  Great  Colorado  River. 

Geology. — The  Rio  Grande  embayment  corresponds  to  the  Tamau- 
lipan  Tropical  Tract."  Between  this  and  the  Quitman  Mountains  of 
western  Texas  is  what  geologists  designate  the  Texan  Region,  in  this 
work  spoken  of  as  the  Middle  Texan  Tract.  The  Eastern  Desert 
comprises  a  series  of  ancient  lake  basins,  bounded  on  the  east  by  the 
Quitman  Mountains  and  on  the  west  by  the  mountains  of  the  Elevated 
Central  Tract ;  and  the  Western  Desert  occupies  the  site  of  an  ancient 
sea,  situated  between  the  Elevated  Central  Tract  and  the  Coast  Range 
of  California.  The  Elevated  Central  Tract  lies  between  the  Eastern 
and  Western  Desert  tracts,  and  corresponds  to  the  irregular  upfolding 
of  the  region  between  the  high  table-land  of  Mexico  and  the  great 
Colorado  Plateau,  which  latter  includes  the  northeastern  third  of 
Arizona  and  the  adjacent  portion  of  New  Mexico.  The  lowest  trans- 
verse depression  in  the  Elevated  Central  Tract  is  crossed  by  the 
Southern  Pacific  Railroad.  On  the  south  the  final  break  in  the  Colo- 
rado Plateau  probably  corresponds  to  the  Guadalupe  Mountains  on 
the  Mexican  Boundary  Line,  where  the  head  tributaries  of  the  Rio 
Yaqui  have  cut  to  the  lowest  level  on  this  portion  of  the  boundary 
region.  Across  northeastern  Arizona  the  Colorado  Plateau  breaks 
off  sharply,  often  precipitously,  affording  a  clear  view  of  its  geolog- 
ical structure,  which  is  still  better  shown  at  the  Grand  Canyon  of  the 
Colorado  River  to  the  northward,  where  a  vertical  section  of  the 
earth's  crust  a  mile  in  thickness  may  be  plainly  viewed.  In  general, 
this  whole  region  is  of  limestone  above  and  sandstone  below,  over- 
laid by  volcanic  rock.  The  desert  ranges  of  mountains  between  the 
Colorado  Plateau  and  the  Coast  Range  of  California  are  mainly  of 
coarse  granite  and  other  intrusive  rock,  more  or  less  covered  by  and 

0  For  a  description  of  the  faunal  "  tracts "  and  Ufe  areas  of  tbe  Mexican 
Boundary  strip  see  page  70. 
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mixed  with  effusive  rhyolite  and  basalt.  In  the  Coast  Range  the 
granite  is  of  a  finer  quality  and  associated  with  gabbro-diorite  and 
hornblende-mica-andesite,  to  which,  on  the  Pacific  coast  and  San 
Clemente  Island,  augite-apdesite  is  added." 

FLORA  OF  THE  MRXICAN  BOUNDARY  REGION. 

The  flora  of  the  lower  Rio  Grande  Valley  is  characterized  by  a 
distinct  tropical  element.  The  Tamaulipan  fauna,  which  mixes  with 
the  Texan  along  the  lower  course  of  the  Rio  Grande,  is  associated 
closely  with  the  range  of  the  Texas  palmetto  {I nodes  texana  Cook). 
This  tree  grows  in  the  rich  soil  of  the  bottom  lands  from  the  neigh- 
borhood of  Hidalgo  nearly  to  the  Gulf,  and  below  the  Rio  Grande 
it  ranges  southward  in  the  neighborhood  of  the  coast  to  southern 
Mexico.  The  bald  cypress  {Taxodium  distich  am)  is  another  tree 
of  the  humid  region.  Its  range  extends  up  the  valley  of  the  Nueces, 
and  a  few  trees  have  been  found  between  that  and  Devils  River. 
Beyond  the  general  range  of  the  palmetto  and  bald  cypress  scarcely 
any  of  the  tropical  mammals  and  birds  of  the  Tamaulipan  fauna 
exist. 

In  the  flora  of  the  narrow  strip  of  country  which  lies  between  Fort 
Clark  and  Devils  River  many  eastern  species  are  represented.  The 
region  included  between  Devils  and  Pecos  rivers  marks  the  transi- 
tion from  the  Texan  flora  to  that  of  the  dry  interior  region,  which 
extends  from  the  Pecos  River,  in  southwestern  Texas,  west  to  the 
Coast  Range  Mountains  of  the  Californias. 

From  the  summit  of  the  Coast  Range  to  the  Pacific  Ocean  the  flora 
is  almost  pure  Calif omian. 

The  broad  reach  of  country  lying  between  the  Pacific  Coast  and 
Middle  Texas  tracts,  constituting  the  arid  interior  region,  belongs 
principally  to  the  Lower  Sonoran  or  Austral  Life  Zone.  In  the  moun- 
tainous portions  of  this  dry  interior  region  a  flora  analogous  to  that 
of  the  Rocky  Mountains  is  introduced,  which,  however,  is  highly 
colored  by  forms  extending  northward  from  the  highlands  of  Mexico. 

Considered  as  a  whole  the  Mexican  boundary  strip  is,  compara- 
tively speaking,  a  treeless  region.  Forests  are  mainly  confined  to 
the  mountain  ranges  and  the  vicinity  of  streams,  which  latter  are 
few  and  of  insignificant  size.  On  some  of  the  desert  areas  arbores- 
cent cacti  and  yuccas  form  open  groves.  The  streams  are  regularly 
lined  Avith  trees,  of  which  the  Fremont  cottonwood.  black  willow, 
boxelder,  walnut,  sycamore,  oak,  mulberry,  ash,  and  wild  china 
trees  are  usually  the  most  abundant.  Of  these  the  cottonwood  and 
willow    are    almost    certain    accompaniments    of    every    permanent 

o  See  Petrographic  Report  on  the  Rocks  from  the  Ignited  States-Mexico  Bound- 
ary, by  Edward  C.  E.  Lord,  In  Proc.  U.  S.  Nat.  Mus.,  XXI,  1890,  pp.  77.V782, 
pi.  LXXXV. 
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stream,  and  they  are  usually  flanked  by  a  broader  zone  of  mesquite. 
The  desert  willow,  hackberry,  yewleaf  willow,  and  indigo  tree 
occupy  arroyos  in  which  there  is  a  slight  amount  of  moisture;  and 
several  green-barked  species  of  Parkinsonia  and  Cercidium^  known 
collectively  as  the  ''  palo  verde,"  together  wnth  the  Sonora  ironwood 
or  "  palo  de  hierro,"  occupy  the  edges  of  arroyos  and  ravines  in  the 
foothills  of  the  Western  Desert  Tract. 

The  sandy  deserts  of  the  southwestern  interior  present  a  widely 
different  appearance  from  the  grassy  prairies  of  the  northern  plains. 
In  the  former  the  grasses,  although  numerous  in  species,  nowhere 
form  a  continuous  turf  over  considerable  areas,  but  are  broken  up 
into  tufts  and  clumps,  which  often  require  the  protection  of  the 
shrubs  and  other  coarse  plants  which  make  up  the  bulk  of  the  vege- 
tation. There  are  a  few  large  alkali  flats  that  are  perfectly  bare  of 
vegetation;  and  some  of  the  most  sandy  spots  in  the  daserts  are 
without  plants.  But  four  species  of  plants,  the  creosote  bush,  a 
sage,  an  ephedra,  and  a  grass,  were  seen  on  the  interior  of  the  wide 
Yuma  Desert  which  stretches  between  the  Gila  Mountains  and  the 
Colorado  River. 

Herbaceous  plants  are  abundant  in  species,  though  few  in  individ- 
uals. Therefore  the  region,  although  seeming  rich  in  plant-forms  to 
the  botanist,  always  strikes  the  traveler  as  barren  from  paucity  of 
vegetation. 

Thorny  shrubs,  ephedras,  cacti,  yuccas,  agaves,  dasylirions,  and 
nolinas  are  the  vegetable  forms  that  most  appeal  to  the  eye,  as  ivell 
as  to  the  sense  of  touch  of  the  traveler,  who  also  sees  an  abundance  of 
bare  unoccupied  soil,  in  which  nothing  grows  except  after  occavsional 
rainy  periods  which  may  not  recur  for  several  years;  for  these  plants 
form  patches  or  plant  colonies  in  which  prickly  mimosas,  acacias, 
kceberlinias,  and  many  other  scrubby  bushes  join  forces  with  the 
spine-armed  cacti  and  uninviting  agaves  and  yuccas  in  repelling 
invasions  and,  incidentally,  give  shade,  shelter,  and  stability  to  the 
more  tender  grasses  and  herbaceous  plants.  It  is  fortunate  that 
thes(»  impenetrable  mats  of  mixed  plant  growth  are  so  disposed 
in  tufts,  surrounded  by  bare  spaces,  because  travel  would  be  greatly 
impeded  if  the  chaparral  were  continuous. 

On  the  lowest  plains  and  valleys,  usually  corresponding  to  the  beds 
of  ancient  lakes  or  seas,  the  soil  is  apt  to  be  sandy  and  vegetation 
scarce.  On  approaching  the  foothills,  shrubs,  herbs,  and  grasses  in- 
crease in  number  and  variety ;  but  the  broad  slopes  surrounding  the 
higher  mountains  are  sometimes  covered  with  grasses,  dasylirions, 
and  nolinas,  without  much  shrubbery,  until  the  ravines  near  the  lower 
timl^er  line  are  reached.  Rocky  soil  is  much  richer  in  plant  life  than 
sand  or  clay,  because  it  retains  moisture  longer. 
3063^— No.  56—07  M 3 
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With  the  exception  of  the  palo  verde  and  other  green-barked 
trees  and  shrubs  alluded  to  below,  the  desert  vegetation  appears  dull 
and  dusty,  and  the  plants  often  bear  pulpy  leaves  and  exude  gums 
and  resins,  apparently  for  the  purpose  of  retarding  evaporation  and 
preventing  the  loss  of  sap  when  wounded.  The  foliaceous  leaves  are 
usually  of  small  sisie,  and  the  leaves  and  joints  of  the  agaves,  cacti, 
and  other  fleshy  plants  are  covered  with  waterproof  dermal  struc- 
tures, which,  if  broken,  cause  the  plants  to  wilt  immediately.  Other 
plants  in  which  the  leaves  are  very  minute  are  covered  with  green 
bark,  which  doubtless  exercises  the  physiological  function  of  leaves. 
Among  thes(»  bright  green  trees  and  shrubs  are  species  of  Ephedra^ 
Ilolacantha^  Canothi^  Ktjehct'Unia^  ParoHcla^  and  Menodora. 

Aside  from  the  trees,  which  are  treated  of  in  detail  further  on, 
yuccas,  agaves,  iiolinas,  and  dasylirions  are  the  most  character- 
istic forms  of  coarse  vegetation  over  large  portions  of  the  boundary 
area.  Five  arboresc^ent  species  of  the  yucca  and  one  Xolhui  are  con- 
sidered as  trees.  The  others  have  no  distinct  caudex  and  cover  the 
ground  with  bristling  tufts  of  green,  which  are  grateful  to  the  eye 
and  afford  shelter  to  the  birds,  mammals,  and  lower  forms  of  life, 
though  the  bayonet-pointed  yuccas,  the  spine-armed  agaves,  and  the 
serrate-leaved  dasylirions  are  often  a  torment  to  man  and  beast  in 
traveling  over  such  a  country.  Of  the  acaulescent  yuccas,  the  narrow- 
leaf  yucca,  or  soapweed  (Yncca  glauca  Nuttall),  covers  large  por- 
tions of  the  eastern  plains,  and  the  plateau  yucca,  or  Spanish 
dagger  {Yucca  haccata  Torrey),  occupies  the  broken  country,  its 
range  extending  from  southwestern  Texas  and  southern  New  Mexico 
across  the  Colorado  Plateau,  while  on  the  Boundary  the  range  of  the 
splendid  Whipple  yucca  is  confined  to  the  mountains  of  the  Pacific 
Coast  Range.  All  of  these  yuccas  bear  panicles  of  lily-like  whitish 
flowers. 

The  nolinas,  commonly  called  "'  b(»ar  grass,"  grow  with  the  beau- 
tiful dasyliri(ms,  on  the  slopes  leading  up  to  the  mountains.  The 
range  of  the  saw-tooth  dasylirion  (DasyHrion  wheeleri  Watson) 
d(K»s  not  extend  westward  beyond  the  Elevated  Central  Tract.  The 
Texas  nolina  (XoHna  tcrana  Watson),  which  ranges  west  to  the  San 
Luis  Mountains,  and  the  single-stem  species  {X,  I  hid  hcimcn),  "which 
extends  as  far  as  the  Western  DescTt,  have  a  very  short  but  thick 
caudex  or  trunk,  which  is  concealed  by  the  numerous  narrowly  linear, 
serrulate  leaves.  Th(»  former  has  numerous  flower  stems,  which  are 
shorter  than  the  l(»aves,  while  the  latter  has  a  single  stout  stem  from 
four  to  eight  feet  in  height. 

Agaves  or  century  plants  <l()  not  grow  on  the  desert  plains, 
though  on(»  species  {A (/arc  pnlmcri  Engelmann)  appears  as  soon  as 
the  foothills  are  reached,  while  another  (Af/ftrc  (ipphnita  parryi) 
was  found  in   the  greatest    abuiKhuice  on   the  summit  of  Ilachita 
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Grande  peak;  altitude,  2,545  meters,  or  8,350  feet.  Agare  ftonorce 
(Torrey)  Mearns**  covers  the  foothills  of  the  Pajaritos  and  Guada- 
lupe mountains  like  a  carpet,  making  travel  difficult;  and  Agave 
deserti  Engelmann  is  likewise  troublesome  on  portions  of  the  east 
slope  of  the  Coast  Range  mountains  of  California. 

Several  species  of  Ephedra^  greenish,  wide-spreading  bushes  re- 
lated to  the  conifers,  occur  in  greater  or  less  abundance  throughout 
the  boundary  strip. 

Vines  and  climbing  plants  are  not  abundant.  Grapes,  however,  are 
numerous  in  the  Texan  Tract,  and  also  occur  in  moist  canyons  in  the 
inountains  of  the  Eelevated  Central  and  Pacific  Coast  tracts.  Forms 
of  the  Virginia  creeper  {Pavthenocissus  (juinquefolia)  and  trumpet 
flower  are  found  in  similar  places  in  Texas  and  the  Elevated  Cen- 
tral Tract.  Several  species  of  Conrolrulus  and  Ipoma^a^  and  legu- 
minous climbers  occur  in  abundance  in  moist  places.  The  Texas 
matrimony  vine  {Lycium  torrey i  Gray)  grows  luxuriantly  along  the 
Rio  Grande,  a  pale  species  {Lycium  pallidurn  Miers)  occurs  in  the 
Elevated  Central  Tract,  and  still  another  species  of  Lycium  was 
found  in  great  abundance  along  the  Sonoyta  River,  in  Sonora. 
Climbing  milkweeds  of  the  genus  PhiUhertella  are  of  common  occur- 
rence along  the  streams,  oft^  ascending  to  the  tops  of  bushes  and 
small  trees.  With  them  clematis  or  virgin's  bower  is  not  infre- 
quently associated,  and  several  species  of  gourds  of  the  genera 
Cucurhitas  Apodanthera,  and  IherviUea  cover  otherwise  bare  spaces 
of  ground  or  entwine  themselves  in  the  edges  of  thickets. 

Canes  and  coarse  rushes  are  mostly  confined  to  the  edges  of  the 
Rio  Grande,  Yaqui,  and  Colorado  rivers,  and  other  water-loving 
plants  are  likewise  of  rare  occurrence.  Anemopsis,  or  "  yerba  mansa  " 
of  the  Mexicans,  grows  wherever  there  is  permanent  water  with 
marshy  banks,  and  is  the  commonest  paludose  plant  of  the  inte- 
rior. On  the  coasts  of  the  ocean  and  (Julf  of  California  are  numerous 
pulpy-leaved  plants  said  to  have  been  derived  from  the  Asiatic  side 
of  the  Pacific,  among  them  a  bush  ranging  from  the  Gulf  of  Califor- 
nia up  the  alluvial  bottom  lands  of  the  Colorado  and  Gila  rivers  as 
far  as  Adonde.  A  very  rank  growth  of  wild  hemp  and  amaranth 
also  extends  up  the  Colorado  bottom  nearly  to  the  mouth  of  the  Gila 
River.  The  cocklebur  {Xanthium)  and  Datura  are  also  character- 
istic plants  along  streams. 

The  grease  wood  {Atnplcx),  of  which  there  are  several  species,  is 
a  very  characteristic  plant  of  the  Lower  Sonoran  life  zone,  and  so 
is  the  creosote  bush  {CoriUea  tridentata). 

The  region  is  famed  for  its  spiny  shrubs.  Of  such,  the  leguminous 
genera  Acacki^  Prosopis^  Rohwia^  Mimom^  and  PcroseJa  are  usually 

o  A  (fare  iiniihil  flora  sonora'  Torrey.  liot.  Mex.  Bound..  isr»0,  p.  214.  Agave 
schottii  Engelmaim,  Trans.  St.  Louis  xVcad.,  Ill,  187.S,  p.  305. 
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called  cats  claws,  and  claim  a  place  second  only  to  the  cacti  in  popu- 
lar detestation.  Scarcely  less  familiar  and  annoying  are  the  mem- 
bers of  the  buckthorn  family,  among  them  the  genera  Condalia^ 
Zizyphns^  Ceanothis^  Cohihrina^  and  Rhamnns,  There  are  also  spiny 
shrubs  of  the  families  Oleacefv^  Saxifragacew^  Rosacece^  and  many 
others.  Xone  are  more  undisguised  and  openly  aggressive  than 
KwherJinia^  which  is  necessarily  avoided  and  more  easily  forgiven 
than  the  "  ocotillo,"  which  tempts  one  to  grasp  a  handful  of  cool 
leaves  in  riding  past,  only  to  find  that  every  leaf  conceals  a  dagger. 

Among  the  remarkable  plants  of  the  mountains  of  the  Western 
Desert  Tract  are  woody  species  of  milkweed,  of  Euphorbia^  and  of 
Tereh In  th  us  ( B  nrswa ) . 

Several  genera  of  the  family  Astemcece  are  coarse  and  woody. 
Aste?*  HpinoHUH  grows  in  masses  resembling  asparagus  in  sandy  soil 
beside  streams;  Baccharifi  of  several  species,  Ilymenodea^  and  arrow- 
wood  (Phichea  nericca)  form  close  thickets  beside  streams  or  in  moist 
valleys  or  canyons  in  the  hills,  and  even  the  genera  Trixls  and  Senecio 
in  some  species  develop  into  large  bushes. 

Further  details  respecting  the  distribution  of  the  coarser  forms  -of 
vegetation  along  the  Boundary  will  l)e  given  in  the  description  of 
the  principal  collecting  stations.  A  collection  of  plants  aggregating 
4,08;")  numbers  and  about  10,000  specimens,  from  the  Mexican  Boun- 
dary Line,  was  made  and  turned  over  to  Mr.  Frederick  V.  Coville, 
Botanist  of  the  United  States  Department  of  Agriculture,  for  the  pur- 
pose of  being  reported  upon.  As  tiie  report  has  not  yet  been  prepared, 
a  list  of  the  trees  is  here  given,  togetlier  with  such  notes  regarding 
their  abundance  and  transverse  and  vertical  distribution  as  have 
been  retained,  some  knowleilge  of  the  forest  trees  being  essential  in 
order  to  enable  the  student  to  acquire  an  intelligent  understanding 
of  the  habitat,  distribution,  and  life  history  of  tlie  different  animals. 
The  following  list  of  UJ)  species  of  forest  trees  found  on  the  Mexican 
Bounilary  is  not  inclusive  of  those  peculiar  to  the  lower  Rio  Grande 
Valley:  ^ 

LIST  OF  TREES  OF  THE  MEXICAN  BOUNDARY  LINE. 

PINUS  STROBIFORMIS  Engelmann. 

MXXIOAN  WHITE  PIKE. 

This  tree  was  found  at  the  sumnuts  of  the  main  peaks  of  the  San 
Luis  Mountains,  south  of  the  Boinuhu'V  Line  (altituile  *J,UX)  meters, 
or  7,874  feet).  It  was  also  found  on  the  Animas  Peaks  (altitude 
2j()77  meters  or  8,78;^  feet)  in  New  Mi'xico.  In  the  Shu  .Jose  Moun- 
tains (altitude  2,541  meters  or  H,:^:^7  feet),  Sonora,  a  few  trees  wen» 
found  close  to  the  sununit  of  the  main  peak.  It  is  a  eonuuon  tree 
on  the  highest  peaks  of  the  Iluachuca  Mountains,  where  it  oocui)ies 
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considerable  area,  descending,  in  Millers  Canyon,  as  low  as  2,027 
meters  (G,650  feet).  The  Mexican  white  pine  is  a  tree  of  the  Cana- 
dian life  zone,  and  does  not  descend  as  low  as  the  Douglas  spruce. 
In  its  range  it  is  usually  associated  with  the  Douglas  spruce,  aspen, 
and  Gambel  oak.  It  is  a  tree  from  10  to  30  meters  (30  to  100  feet)  in 
height,  bearing  long,  resinous  cones,  whose  seeds  are  attractive  to 
squirrels. 

PINUS  CEMBROIDES  Zuccarini. 
XEXICAN  FlI^ON. 

This  nut  pine  was  first  met  with  on  the  Big  Hatchet  Mountain 
(altitude  2,545  meters  or  8,350  feet),  about  110  miles  west  of  the 
Rio  Grande,  in  Grant  County,  New  Mexico.  It  is  the  principal  tree, 
and  the  only  pine,  of  this  mountain,  covering  most  of  the  north  and 
east  slopes  above  6,000  feet.  There  are  a  few  isolated  trees  in 
the  Dog  Mountains.  It  also  reaches  to  the  summit  of  the  San  Luis 
Mountains  (altitude  2,400  meters  or  7,874  feet),  which  it  descends 
to  the  level  of  1,820  meters  (5,990  feet) ;  but  though  not  uncommon 
in  mountains  to  the  westward,  it  was  nowhere  the  dominant  tree 
except  on  Big  Hatchet  Mountain.  Its  range  extends  westward  to 
the  Pajaritos  Mountains,  and  is  the  only  pine  found  west  of  the 
Santa  Cruz  Valley,  until  the  mountains  of  the  Coast  Range,  in 
California,  are  reached.  On  the  San  Jose,  Huachuca,  and  Patago- 
nia mountains  its  range  extends  from  1,829  meters  (6,000  feet)  up- 
ward. The  Mexican  pinon  has,  apparently,  a  higher  altitudinal 
range  than  Pinus  ediilis^  having  been  found  by  us  at  a  little  less  than 
2,740  meters  (9,000  feet)  above  sea  level  on  the  Huachuca  Mountains. 

PINUS  EDULIS  Engelmann. 
FlItOK. 

Specimens  of  this  pine  were  brought  to  the  author  at  Fort  Clark, 
Texas,  by  hunting  parties  sent  out  to  the  mountains  northwest  of  the 
post.  The  species  was  not  met  with  elsewhere  on  the  Boundary, 
though  its  range  extends  from  western  Texas  across  New  Mexico 
into  northeastern  Arizona,  in  which  region  it,  together  with  the  red 
juniper,  marks  the  limits  of  the  Upper  Sonoran  Life  Zone. 

PINUS  MONOPHYLLA  Torrey  and  Fremont. 
SINOLE  LEAF  FiftOK. 

Specimens  of  this  pine  were  collected  in  the  highest  notches  of  the 
Coast  Range  Mountains  of  California,  near  the  Boundary.  It  does 
not  occur  on  the  Mexican  line  east  of  the  Colorado  Desert ;  but  in 
1884  I  saw  an  extensive  forest  of  what  I  suppose  to  have  lx»en  this 
species  occupying  a  zone  between  the  Santa  Fe  Pacific  Railroad 
and  the  Colorado  River  east  of  Peach  Springs,  in  Arizona. 
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PINUS  TORREYANA  Parry. 
TORBEY  FIHE. 

This  pine  is  confined  to  certain  of  the  Santa  Barbara  Islands,  off 
the  coast  of  southern  California,  and  to  a  small  area  on  the  mainland 
a  few  miles  north  of  San  Diego  Bay. 

PINUS  ARIZONICA  Engelmann. 
A&IZONA  FDfE. 

I  found  this  tree  on  the  north  side  of  the  San  Jose  Mountains, 
Sonora,  between  2,130  and  2,440  meters  (7,000  to  8,000  feet)  altitude, 
occupying  the  lower  portion  of  the  Pinus  ponderosa  zone.  It  appears 
to  have  the  same  range  on  the  east  side  of  the  Huachuca  Mountains, 
where,  in  company  with  Maj.  Timothy  E.  Wilcox,  I  collected  speci- 
mens on  the  peak  known  as  Nigger  Head,  at  2,160  meters  (7,100  feet), 
in  July,  1893.  It  also  occurs  in  the  same  zone  on  the  Chiricahua  and 
Mogollon  mountains  of  Arizona.  The  specimens  from  San  Jose 
Mountains  were  identified  by  Prof.  Charles  S.  Sargent. 

PINUS  PONDEROSA  Lawson. 
BULL  FDTE. 

In  proceeding  westward  the  bull  pine  was  first  seen  on  the  summit 
of  Animas  Peak  (altitude  2,077  meters,  or  8,783  feet),  in  southwestern 
New  Mexico.  It  was  subsequently  found  in  abundance  on  the  San 
Jose  Mountains,  in  Sonora,  and  in  the  Huachucas  of  Arizona,  where 
it  ranges  from  2,130  meters  (7,000  feet)  upward.  Specimens  from 
each  of  the  above  localities  were  identified  by  Prof.  Charles  S.  Sar- 
gent. This  handsome  pine  (Plate  III,  fig.  1)  is  from  25  to  50  meters 
(80  to  105  feet)  in  height.  It  marks  the  extent  of  the  so-called 
Transition  Life  Zone,  which  in  the  east  is  occupied  by  the  iVlleghanian 
fauna.  On  the  Mexican  line  its  ascertained  vertical  range  is  from 
1,890  meters,  or  0,200  feet  (San  Jose  Mountains,  Sonora),  up  to  2,590 
meters,  or  8,500  feet  (Huachuca  Mountains,  Arizona). 

PINUS  MAYRIANA  Sudworth. 
KAYB  FINE;  A&IZONA  BROAD  LEAF  FINE. 

This  stately  tree  grows  rather  sparingly  on  both  sides  of  the  San 
Luis  range  of  mountains,  from  the  highest  slopes  down,  in  canyons 
only,  to  the  base  of  the  mountains.  Specimens  from  these  mountains 
were  identified  by  Prof.  Charles  S.  Sargent.  Maj.  Timothy  E.  Wil- 
cox collected  specimens  of  the  Mayr  pine  in  the  Huachuca  Moun- 
tains, w^hich  were  included  in  the  list  prepared  by  Messrs.  Britton 
and  Kearney. 
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1.  pinus  ponderosa  (see  page  38>. 

2.  West  Foot  of  San  Luis  Mountains  (See  Page  90). 
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PINUS  CHIHUAHUANA  Engelmann. 
UiLLUUAHTJA  FmS. 

This  is  a  medium-sized  pine,  about  the  size  of  Pinus  rigida  of  the 
eastern  United  States.  Its  range  is  lower  than  that  of  Pinus  ponde- 
rosa^  P.  mayriana^  or  even  P.  arizonica^  but  slightly  higher  than  the 
pinon.  Specimens  were  collected  on  both  sides  of  the  San  Luis 
Range,  and  on  the  Guadalupe,  San  Jose,  and  Huachuca  mountains. 
On  the  east  slope  of  the  San  Luis  Mountains  it  was  found  from  1,850 
to  2,070  meters  (0,080  to  6,800  feet).  On  the  west  slope  it  was  found 
as  low  as  1,815  meters  (5,950  feet).  At  the  point  where  the  Boundary 
Line  crosses  the  San  Luis  Mountains,  this  species  ranges  in  altitude 
on  the  east  side  from  1,850  to  2,075  meters  (0,075  to  0,800  feet).  In 
Millers  Canyon  of  the  Huachuca  Mountains  the  range  of  this  species 
begins  at  1,830  meters  (0,000  feet),  at  which  point  Acer  saccharum 
grandidentatum  and  Paeudotnuga  mucronata  also  begin,  in  the  creek 
bed.  On  the  northeast  side  of  the  San  Jose  Mountains,  above  Gallina 
Spring,  the  Chihuahua  pine  begins  at  1,900  meters  (0,425  feet)  and 
extends  up  to  2,110  meters  (0,925  feet). 

PINUS  SABINIANA  Douglas. 
SABINE  FmS;  GRAY  FZITE. 

This  is  the  common  pine  of  the  Coast  Range  of  California,  where 
it  replaces  P.  ponderosa  of  the  interior;  and,  like  that  species,  it  is 
a  tree  of  the  Transition  Zone.  Pine  Valley,  a  basin  nestling  among 
the  foothills  of  the  Laguna  Mountains,  east  of  San  Diego,  is  wooded 
with  the  Sabine  pine.  The  altitude  of  this  valley  is  about  1,300 
meters  (4,300  feet).  The  seeds  of  the  large  cones  are  much  sought 
by  squirrels  and  birds. 

PINUS  COULTERI  Lambert. 
OOULTEB  PIKE;  BIO  CONE  FINE. 

This  remarkable  pine,  which  bears  cones  of  enormous  size,  was 
found  ov\\  along  the  crest  of  the  Laguna  Mountains,  a  spur  of  the 
Coast  Range,  in  California.  Its  range  appeared  to  be  restricted  to 
a  narrow  belt  close  to  the  summit  on  the  desert  (east)  side  of  the 
mountains,  a  few  trees  straggling  into  the  highest  notches. 

PSBUDOTSUGA  MUCRONATA  (Rafinesque)  Sudworth. 
S0UOLA8  8FBU<5E;  BED  FIR. 

This  was  the  most  abundant  tree  of  the  Canadian  or  Ix)wer  Boreal 
Life  Zone  on  the  San  Luis,  Animas,  and  Unachuca  mountains,  on  all 
of  which  it  reaches  the  summits.     In  cold,  wet  ravines  it  sometimes 
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extends  down  to  1,830  meters  (6,000  feet)  altitude.  It  was  not  found 
on  any  other  mountains  of  the  boundary  strip.  I  looked  for  it  in 
vain  on  the  San  Jose  Mountains,  where,  in  the  upper  zone,  occupied  by 
the  Gambel  oak,  Mexican  white  pine,  and  aspen,  it  is  replaced  by  the 
white  fir.  In  ascending  the  San  Luis  Mountains  by  way  of  Turkey 
Canyon^  the  first  Douglas  spruce  is  reached  at  1,860  meters  (6,100 
feet)  ;  the  next  at  1,890  meters  (6,200  feet).  In  Millers  Canyon  of 
the  Huachuca  Mountains  this  spruce  begins  at  1,830  meters  (6,000 
feet),  which  is  the  lowest. point  at  which  it  was  noted.  In  both  of 
these  mountains  the  lowest  Douglas  spruces  were  found  associated 
with  Pinus  chihuahuana  and  Acer  aaccharum  (jrandidentatHm,  In 
1887,  I  measured  one  of  these  trees  in  the  camp  at  Little  Springs,,  at 
the  north  base  of  San  Francisco  Mountains  (altitude  2,500  meters,  or 
8,250  feet),  and  found  it  to  be  3.3  meters  (10.8  feet)  in  circumference 
and  33.5  meters  (110  feet)  in  height. 

ABIES  CONCOLOR  (Gordon)  Parry. 
WHITE  FIR. 

This  tree  is  very  rare  in  the  Huachuca  Mountains.  A  few  were  also 
found  in  the  San  Jose  Mountains.  A  specimen  from  the  last  place 
was  identified  by  Prof.  Charles.  S.  Sargent.  It  was  not  found 
elsewhere  on  the  Mexican  Boundary  Line,  but  is  common  in  several 
localities  along  the  Grand  Canyon  of  the  Colorado,  in  northern 
Arizona. 

TAXODIUM  DISTICHUM   (Linnaeus)  Richard. 
BALD  CTFRE88. 

The  range  of  the  bald  cypress  includes  the  lower  Rio  Grande 
valley.  In  traveling  east  on  the  Southern  Pacific  Kailroad  it  is 
first  seen  at  Sabinal,  Texas.  It  extends  far  up  the  valley  of  the 
Nueces,  a  few  trees  having  been  found  between  the  Nueces  and 
Devils  rivers. 

LIBOCEDRUS  DECURRENS  Torrey. 
nrOENSE  CESAR. 

We  found  a  few  of  these  trees  on  the  Laguna  Mountains  of  the 
Coast  Range,  near  Campbell's  Ranch,  at  the  altitude  of  about  1,525 
meters  (5,000  feet).  Sargent  states  that  this  magnificent  tree  roaches 
100  to  150  feet  in  height  and  7  to  8  fex^t  in  diameter  of  trunk. 

CUPRESSUS  GOVENIANA  Gordon. 
OOWEN  CTFRESS. 

This  cypress  was  only  found  in  the  Jamul  Valley,  l)etween  El  Nido 
and  Dulzura,  in  San  Diego  County,  California. 
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^  CUPRESSUS  ARIZONICA  Greene. 

ABIZOKA  CTPRE88. 

This  species  of  cypress  is  abundant  on  both  sides  of  the  San  Luis 
Mountains  and  on  the  Animas  Mountains  north  of  them.  It  was 
not  seen  elsewhere  on  the  Boundary,  though  careful  search  was  made 
for  it  on  the  San  Jose  and  Huachuca  mountains.  In  Yavapai 
County,  Arizona,  it  forms  brakes  which  cover  extensive  areas  on  the 
hill  slopes  bordering  the  headwaters  of  the  Verde  River,  notably  on 
Pine  and  Oak  creeks.  In  the  San  Francisco  Canyon,  on  the  east 
side  of  the  San  Luis  Mountains,  in  Chihuahua,  this  tree  was  found  as 
low  as  1,720  meters  (5,650  feet)  altitude.  In  Turkey  Canyon,  on  the 
west  side  of  the  San  Luis  Mountains,  it  was  not  seen  lower  than 
1,780  meters  (5,850  feet).  It  reaches  the  summit  of  these  mountains.  . 
It  is  a  handsome  tree  with  reddish  bark,  12  to  40  meters  (40  to  125 
feet)  in  height  and  .3  to  1  meter  (1  to  3  feet)  in  diameter. 

JUNIPERUS  MONOSPERMA  (Engelmann)  Sargent. 
OHE  BESS  JTJinPEB. 

This  juniper  Mongs  to  the  upper  Sonoran  Life  Zone.  The  ex- 
treme vertical  range  of  this  species,  as  determined  by  me  on  the 
Boundary,  is  from  1,200  to  1,808  meters  (4,134  to  0,129  feet). 

The  first  juniper  was  met  with  on  the  rocky  rim  of  n  volcanic  crater 
south  of  Monuments  Nos.  8  and  9  of  the  Mexican  Boundary  Line. 
Only  two  trees  were  seen  at  this  place,  which  has  an  altitude  of  1,200 
meters  (4,134  feet).  We  did  not  meet  with  junipers  again  until  the 
Carrizalillo  Mountains  were  reached.  These  mountains  rise  from 
1,270  to  2,295  meters  (4,107  to  7,530  feet),  and  are  sparsely  wooded 
with  this  juniper,  which  is  also  common  in  the  Apache  Mountains 
around  Monument  No.  40  (altitude  of  monument,  1,494  meters,  or 
4,902  feet).  The  "cedar"  was  also  common  on  the  Big  and  Little 
Hatchet  and  Dog  mountains  in  Grant  County,  New  Mexico.  On  the 
Dog  Mountains  the  one-seed  juniper  ranges  from  1,500  to  1,808 
meters  (4,922  to  0,129  feet),  its  range  being  about  coextensive  witli 
that  of  Querrus  emoryi^  practically'  ending  with  that  species  at  1,753 
meters  (5,750  feet)  altitude,  though  a  few  trees  straggle  to  the 
summit. 

This  tree  was  not  seen  on  the  east  or  west  side  of  the  San  Luis 
Mountains,  because  the  base-level  is  too  high ;  but  it  was  common  cm 
the  southern  and  southwestern  slopes  of  these  mountains,  in  the  Mexi- 
can notch  lx»tween  the  Sierra  Madre  and  San  Luis  ranges. 

In  Guadalupe  Canyon  the  highest  tree  was  at  the  altitude  of  1,070 
meters  (5,500  feet),  the  h)west  in  the  neighboring  San  Bernardino 
Valley  to  the  westward  being  at  1,280  meters  (4,200  feet). 
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The  one-seed  juniper  is  uncommon  to  the  westward  of  the  Perrilla 
Mountains.  A  few  were  seen  on  the  east  slope  of  the  Mule  Moun- 
tains at  the  western  border  of  the  Sulphur  Spring  Valley.  We  did 
not  see  this  tree  on  the  San  Jose  or  Huachuca  mountains,  though  a 
few  are  known  to  exist  at  the  base  of  latter,  the  species  being  included 
in  the  list  of  plants  collected  in  the  Huachuca  Mountains  by  Maj. 
Timothy  E.  Wilcox. 

This  is  usually  a  rather  scragged  tree,  from  5  to  10  meters  (16  to  35 
feet)  high ;  but  in  the  damp  canyons  at  the  head  of  the  Yaqui  River 
it  grows  larger,  and  has  slender  branches  and  a  drooping  habit  of 
growth. 

JUNIPERUS  CALIFORNICA  Carri^re. 
OALIFOItNIA  JUNIPER. 

This  is  a  rather  scrubby  tree,  bearing  remarkably  large  fruit. 
(See  Plate  IV',  fig.  1.)  It  was  only  found  on  the  Coast  Range  of 
California,  where  it  descends  to  the  level  of  Mountain  Spring  on 
the  east  slope  (altitude  775  meters,  or  2,543  feet). 

JUNIPERUS  PACHYPHE.CEA  Torrcy. 
ALLIGATOR  JUNIPER. 

This  is  the  common  species  of  juniper  of  the  mountains  of  the 
interior,  along  the  Mexican  Boundary  Line.  It  w  as  found  on  the  Big 
Hatchet,  Dog,  San  Luis,  and  Animas  mountains,  all  in  Grant  County, 
New  Mexico.  It  is  also  common  on  the  opposite  side  of  the  Inter- 
national Line,  in  the  San  Luis  and  Guadalupe  mountains  of  north- 
western Chihuahua  and  northeastern  Sonora.  Farther  west  it  was 
likewise  abundant  in  the  Mule,  San  Jose,  Huachuca,  Patagonia,  and 
Pajaritos  mountains. 

The  extreme  vertical  range  of  the  alligator  juniper,  as  determined 
on  the  Mexican  l)order  region,  is  from  1,355  to  2,545  meters  (4,440 
to  8,350  feet).  It  w^as  found  at  the  highest  summits  of  the  Big 
Hatchet,  Dog,  San  Luis,  Animas,  and  Patagonia  mountains. 

On  the  Dog  Mountains  in  New  Mexico  the  regular  juniper  zone 
on  the  mountain  slopes  extends  from  1,829  meters  ((),000  feet)  up  to 
the  summits;  but  in  moist  canyons  it  descends  to  the  very  base  of 
these  mountains.  On  the  Boundary  Line,  south  of  the  Dog  Moun- 
tains, near  Monument  No.  55,  are  several  fine  alligator  junipers  at 
the  altitude  of  1,475  meters  (4,839  feet). 

On  the  w^est  side  of  the  San  Luis  Mountains,  in  Turkey  jCanyon, 
the  lowest  tree  of  this  species  stands  in  a  grove  of  Emery  oaks, 
close  to  the  lower  limit  of  timber,  at  1,084  meters  (5,525  feet).  No 
others  were  seen  in  this  canyon  until  at  1,737  meters  (5,700  feet), 
a  well-marked  juniper  zone  was  reached.  As  stated,  its  range  ex- 
tends to  the  summit  (2,400  meters,  or  7,874  feet).     The  largest  tree 
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1.  JuNiPERus  Californica  (See  Page  42). 

2.  Salix  Taxifolia  (See  Page  46). 
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seen  by  us  in  the  San  fjiiis  Mountains,  in  the  lower  part  of  Turkey 
Canyon,  measured  2.75  meters  (9  feet)  in  circumference  and  18 
meters  (00  feet)  in  height. 

There  are  some  particularly  fine  examples  of  the  alligator  juniper 
in  canyons  on  the  north  side  of  the  San  Jose  Mountains  in  Sonora, 
south  of  Monument  No.  93  of  the  Mexican  Boundary  Line.  The 
largest  of  these,  growing  at  2,077  meters  (6,815  feet)  altitude,  meas- 
ured 4.5  meters  (15  feet)  in  circumference  and  about  18  meters  (GO 
feet)  in  height. 

On  the  Patagonia  Mountains  the  alligator  juniper  ranges  from 
the  edge  of  the  Santa  Cruz  River,  at  the  Mexican  town  of  Santa 
Cruz  (altitude  1,355  meters,  or  4,446  feet),  up  to  the  summit  (2,217 
meters,  or  7,274  feet). 

Birds  and  squirrels,  especially  the  chipmunk,  are  fond  of  the  fruit 
of  this  tree. 

NEOWASHINGTONIA  FILAMENTOSA  (Wendland)  Sudworth. 
FANLEA7  PALM;  DESERT  PALM. 

This,  the  largest  of  the  palms  of  the  [Jnited  States,  forms  isolated 
groves  along  the  western  border  of  the  Colorado  Desert,  in  southern 
and  Lower  California,  extending  well  up  into  many  of  the  moist 
canyons  at  the  eastern  base  of  the  Coast  Range  Mountains.  The 
"  Palm  Tract  "  marks  the  extension  of  the  Lower  Californian  trop- 
ical flora  into  the  United  States. 

YUCCA  TRECULEANA  CarriAre. 
TEXAS  SPANISH  BAYONET. 

This  coarse,  long-leaved  yucca  was  only  observed  about  Las  Moras 
Mountain,  and  in  other  parts  of  Kinney  County,  Texas, 

YUCCA  BREVIFOLIA  Torrcy. 
BOHOTT  YUCCA. 

This  species  was  found  in  canyons  of  the  mountains  of  southern 
New  Mexico  and  Arizona,  and  the  northern  part  of  Chihuahua  and 
Sonora.  It  was  found  from  the  lower  timl)er  line  to  the  summit  of 
the  San  Luis  Mountains,  and  in  all  the  canyons  at  the  head  of  the 
Yaqui  River  in  the  vicinity  of  the  Boundary.  Specimens  were  col- 
lected in  the  Iluachuca  Mountains,  Arizona ;  and  it  also  occurs  in  the 
San  Jose  Mountains,  Sonora.     The  large  fruit  is  edible. 

YUCCA  RADIOSA  Trelease.     (  Vricca  constricta  Buckley.) 
DESERT  YTXCOA. 

This  tall,  branching  yucca  was  the  only  tree  of  the  deserts  between 
the  Rio  (irande  and  the  San  Luis  Mountains.  In  the  nO-mile  desert 
west  of  El  Paso  open  forests  of  this  species  spread  over  large  areas 
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of  country.  The  largest  trees  were  5  meters  (16.4  feet)  in  height, 
and  were  often  much  branched.  Its  range  on  the  Boundary,  west  of 
El  Paso,  is  between  Monuments  Nos.  1  and  G4.     (See  Plate  V,  fig.  1.) 

^YUCCA  MACROCARPA  (Torrey)  CoviUc. 
LASOEFRUIT  YUCCA. 

This  is  the  tree  yucca  of  canyons  in  southwestern  Texas. 

YUCCA  MOHAVENSIS  Sargent. 
MOHAVE  YTTOCA. 

This  species  was  found  in  the  coast  region  west  of  the  Colorado 
Desert. 

NOLINA  BIGELOVII  Watson.  • 
BIOELOW  NOLIKA. 

This  species  was  found  in  all  of  the  narrow  desert  ranges  from  the 
Tule  to  the  Gila  Mountains,  east  of  the  Colorado  River.  The  largest 
individual  seen  was  near  a  spring  or  tank  of  water  in  a  canyon  of  a 
hitherto  nameless  range  of  mountains  between  the  Tule  and  Ijcchu- 
guilla  ranges,  but  a  little  farther  north,  wholly  in  Arizona,  which  I 
have  designated  as  the  Granite  Mountains.  This  example  was  about 
M  meters  in  circumference  of  the  naked  caudex,  and  8  meters  in 
height.  Other  specimens  seen  in  the  (jila  Mountains  were  nearly  or 
(piite  as  large,  and  not  infrequently  divided  above  into  several 
branches.  The  size  of  this  plant,  as  usually  quoted  from  the  label 
of  Schott's  type  specimen  (''  Stem  0  feet  high  and  2  to  3  feet  in  diam- 
eter"), is  quite  misleading;  and  botanists  are  surprised  to  find  it  a 
tree  of  goodly  dimensions — larger,  in  fact,  than  any  yucca  of  the 
boundary  region. 

JUGLANS  RUPESTRIS  Engelmann. 
WESTERN  WALNUT. 

The  range  of  the  walnut,  on  the  Boundary  Line,  extends  from  the 
Dog  Mountains  (Monument  No.  55)  to  the  Pajaritos  Mountains,  per- 
haps as  far  as  Monument  No.  138.  Specimens  were  collected  at  Dog 
Spring  and  Cloverdale,  New  Mexico;  on  Cajon  Bonito  Creek,  Chi- 
huahua; in  the  San  Jose,  Santa  Cruz,  and  Pajaritos  mountains,  So- 
nora,  and  in  the  Mule,  Iluachuca,  and  Patagonia  mountains,  and  on 
tlie  San  Pedro  Kiver,  in  Arizona.  The  species  is  also  of  common 
occurrence  on  the  headwaters  of  the  Verde  River,  in  central  Arizona. 
The  town  of  Nogales  received  its  name  from  the  grove  of  walnuts 
which  occupied  the  present  site  of  the  city  at  the  time  of  the  old  sur- 
vey of  the  Mexican  Boundary  under  Major  Emory.  There  are  still 
nuuiy  fine  walnuts  in  the  vicinity  of  the  town  and  along  the  neighbor- 
Mig  Santa  Cruz  Kiver.     One  of  these  trees,  of  which  ilr.  D.  R.  Payne, 
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the  photographer  of  the  International  Boundary  Commission,  ob- 
tained an  excellent  photograph,  measured  2.34  meters  in  circumfer- 
ence, and  was  estimated  to  be  from  12  to  15  meters  in  height.  This 
tree  was  on  the  bank  of  the  Santa  Cruz  River,  a  few  miles  above 
Monument  No.  118,  at  an  altitude  of  about  1,300  meters  (4,300  feet). 

On  the  San  Jose  Mountains  the  largest  walnut  tree  seen  was  about 
1.5  meters  in  circumference  and  12  meters  in  height.  This  tree  grew 
beside  a  small  spring  at  2,210  meters  (7,250  feet)  altitude.  At  2,240 
meters  (7,350  feet)  there  were  several  trees  about  a  meter  in  circum- 
ference and  10  meters  in  height.  The  highest  one,  a  small  tree,  grew 
at  the  altitude  of  2,255  meters  (7,400  feet). 

The  lowest  walnut  tree  in  Turkey  Canyon,  on  the  west  side  of  the 
San  Luis  Mountains,  is  at  1,700  meters  (5,575  feet).  On  the  east  side 
of  the  San  Luis  Mountains,  in  the  foothills  near  AVliite  Water,  a  tree 
was  found  at  1,054  meters  (5,425  feet).  In  the  canyons  of  the  Mule 
Mountains,  in  Arizona,  walnuts  are  numerous,  extending  downward 
as  far  as  Monument  No.  90  (altitude  1,390  meters,  or  4,5G1  feet). 

HICORIA  PECAN  (Marshall)  Britton. 
PECAN. 

This,  one  of  the  largest,  most  beautiful,  and  most  valuable  trees  in 
western  Texas,  is  found  east  of  Devils  River,  on  which  stream  it  also 
occurs.  It  is  one  of  the  most  abundant  trees  along  streams  in  the 
vicinity  of  Fort  Clark,  Texas. 

SALIX  NIGRA  MarshaU. 
BLACK  WILLOW. 

This  is  a  common  willow  along  streams  everywhere  in  the  South- 
west, though  it  is  least  abundant  in  the  California  section  of  the 
Boundary  Line.  I  do  not  remember  a  stream  of  New  Mexico  or  Ari- 
zona that  lacks  it.  Its  vertical  range  was  not  determined  accurately, 
owing  to  the  diiRcuIty  of  following  up  the  streams,  to  which  its 
habitat  is  restricted.  It  was  usually  found  as  far  up  as  there  were 
any  fish.  On  the  Pacific  slope  of  the  Coast  Range  it  was  collected 
in  the  zone  of  Pinus  sahiniana^  at  4,300  feet  (1,310  meters)  altitude. 
It  is  usually  a  small  or  medium-sized  tree,  \vith  rough  gray  bark. 
The  largest  ones  seen  were  about  .6  meter  (2  feet)  in  diameter  and 
18  meters  (60  feet)  in  height. 

SALIX  OCCIDENT ALIS  LONGIPES  (Andersson)  Bebb. 
LONOBTALK  WILLOW. 

This  is  a  small  tree,  from  20  to  40  feet  (6  to  12  meters)  in  height, 
found  in  wot  soil  in  the  mountains  of  the  Elevated  Central  Tract. 
On  the  Boundary  it  was  common  in  all  suitable  places  from  the  Dog 
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Mountains  of  New  Mexico  west  to  the  Pajaritos  Mountains  of  Ari- 
zona and  Sonora.  It  is  a  pretty  tree,  with  brittle  branches  and  thick 
leaves  which  are  pale  and  glaucous  on  the  under  surface.  In  young 
trees  the  bark  is  smooth  and  greenish.  The  longstalk  willow  often 
grows  with  Salix  nigra.  On  the  streams  of  Chihuahua  and  Sonora 
the  two  were  often  seen  side  by  side. 

SALIX  AMYGDALOIDES  Andersson. 
AL]COin)LEAF  WILLOW. 

This  is  the  commonest  willow  of  the  Rio  Grande  from  El  Paso  to 
Fort  Hancock,  Texas,  where  it  forms  thickets  on  the  islands  and  low 
banks  of  the  stream. 

SALIX  L^VIGATA  Bebb. 
BMOOTHLEAF  WILLOW. 

This  is  a  large,  handsome  tree,  with  rough,  blackish  bark  and 
glossy  leaves.  It  is  a  common  species  on  the  banks  of  streams  which 
flow  into  the  Pacific  Ocean.  It  was  only  found  west  of  the  Coast 
Range  Mountains. 

SALIX  FLUVIATILIS  NuttaU. 
LONGLEAF  WILLOW. 

The  longleaf  willow  is  a  common  tree  along  the  Colorado  River 
from  the  Gila  to  the  Gulf  of  California,  flowering  in  April.  On  the 
Salton  and  New  rivers — branches  of  the  Colorado — of  the  Western 
Desert,  it  was  the  most  abundant  tree.  It  was  also  found  at  Jacumba 
Hot  Springs,  on  the  Pacific  slope  of  the  Coast  Range,  opposite  a 
deep  notch  in  those  mountains  through  which  several  desert  plants 
and  animals  have  reached  the  west  side.  This  is  usually  a  smaller 
tree  than  the  black  willow  {Salix  nir/ra), 

SALIX  ARGOPHYLLA  NuttaU. 
CAKEBOEKT  WILLOW. 

This  silky-leaved  willow  ai)pears  to  be  very  distinct  from  Salix 
fluviatilis.  It  was  found  on  the  east  side  of  the  Coast  Range  Moun- 
tains, in  California  and  Lower  California. 

SALIX  TAXIFOLIA  Humboldt,  Bonpland,  and  Kunth. 
TEWLEAF  WILLOW. 

This  is  a  beautiful  little  tree,  usually  not  more  than  .15  to  .3  meters 
in  diameter  and  5  to  6  meters  (15  to  20  feet)  in  height.  (See  Plate  IV, 
fig.  2.  The  bark  is  flaky,  light  gray,  and  rough.  This  species  can 
exist  in  drier  soil  than  any  other  willow  of  the  region,  and  will  grow 
wherever  a  mesquite  could  find  sufficient  moisture.    We  found  it  from 
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the  head  of  Cajon  Bonito  Creek,  in  the  San  Luis  Mountains,  west  to 
the  Santa  Cruz  Valley.  The  lowest  point  was  in  Sonora,  near  the 
junction  of  Cajon  Creek  with  the  San  Bernardino  River  (altitude 
3,199  feet,  or  975  meters) ;  the  highest,  near  the  head  of  Babocomeri 
Creek,  in  Arizona  (altitude  5,320  feet,  or  1,621  meters). 

SALIX  LASIOLEPIS  Bentham. 
BIOELOW  WILLOW. 

This  willow  is  abundant  on  the  Pacific  slope  of  the  Coast  Range 
Mountains,  in  California  and  Lower  California.  To  the  eastward 
we  obtained  it  only  on  the  Huachuca  Mountains,  Arizona. 

SALIX  NUTTALLll  Sargent. 
NTTTTALL  WILLOW. 

This  is  an  alpine  species,  growing  near  the  summits  of  the  Mogollon 
and  San  Frftncisco  mountains,  in  central  Arizona,  and  on  San  Jose 
Mountain,  in  Sonora,  Mexico.** 

POPULUS  TREMULOIDES  Michaux. 
ASPEN;  aUAKIKO  ASP. 

Aspens  were  found  only  on  the  summits  of  the  Animas,  San  Jose, 
and  Huachuca  mountains,  where  they  belong  to  the  highest  or  Boreal 
zone,  and  are  associated  with  Qtiercus  chrysolepis^  Q.  gambelii^  Pinus 
strobiformis,  and  Pseudotsiiga  viucronata.  Its  vertical  range,  on  the 
Mexican  Line,  is  from  1,343  meters  or  7,690  feet  (San  Jose  Mountain 
Sonora,  Mexico)  to  2,887  meters  or  9,472  feet  (summit  of  Huachuca 
Mountains,  Arizona).  The  largest  a.spens  were  those  on  the  Hua- 
chuca peaks;  but  none  of  those  seen  on  the  Mexican  Line  were  com- 
parable in  size  with  the  aspens  of  northeastern  Arizona.  At  Little 
Spring,  at  the  north  base  of  San  Francisco  Mountain,  Arizona  (alti- 
tude 2,500  meters  or  8,250  feet),  I  measured  an  aspen  that  was  1.72 
meters  (5.G4  feet)  in  circumference  and  21.3  meters  (70  feet)  in 
height. 

POPULUS  ANGUSTIFOLIA  James. 
KABROWLEAF  COTTONWOOD. 

This  handsome  cottonwood  was  collected  at  one  or  two  places  in 
Grant  County,  New  Mexico,  in  the  vicinity  of  springs,  where  it  may 
have  been  artificially  planted.  It  is  a  common  tree  in  Tonto  Basin, 
Arizona.  I  had  previously  collected  it  on  Fossil,  Corduroy,  and  Car- 
riza  creeks,  in  central  Arizona. 

^Another  willow,  which  I  am  unable  to  determine,  is  almndnnt  in  moist 
vaUeys  near  the  summit  of  the  Coast  Range,  in  California.  This  is  a  scrubby 
tree  from  2  to  (5  meters  (6  to  20  feet)  in  height. 
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POPULUS  FREMONTII  Watson.a 
FREMONT  COTTONWOOD. 

No  tree  is  more  coinnion,  more  beuiitiful,  nor  more  valuable  as  a 
hhade  tree  than  the  cottonwood.  It  grows  naturally  on  almost 
every  stream  along  the  Boundary,  and  is  planted  around  the  houses 
and  along  the  irrigation  "  acequias  ''  of  nearly  every  ranch.  In  Cali- 
fornia it  is  less  abundant  than  in  Arizona,  New  Mexico,  and  Texas, 
but  was  found  on  the  Saltou  River  ^  of  the  Coh)rado  Desert,  at  Moun- 
tain Spring,  on  the  east  side  of  the  Coast  Range,  and  on  Jamul 
Creek,  near  the  Pacific  Ocean. 

The  habit  of  the  cottonwood,  of  course,  varies  according  to  en- 
vironment. In  deep,  narrow  canyons,  where  it  reaches  upward 
toward  the  light,  its  stem  is  very  tall  and  slender,  as  is  also  the  case 
wliere  the  tree  growth  is  close  and  crowded  along  the  streams; 
but,  lA  open  spaces,  trees  growing  singly  have  full  round  tops  with 
spreading  or  often  drooping  branches,  affording  grateful  shade  to 
man  and  beast  and  a  home  to  many  si)ecies  of  birds.  Probably  the 
largest  cottonwoods  grow  on  the  upper  course  of  the  Yaqui  River, 
in  Mexico,  but  these  I  have  not  seen.  Respecting  a  very  large  cotton- 
wo(h1,  seen  in  central  Arizona  by  Dr.  Paul  Clendenin  and  myself, 
I  find  the  following  record  in  my  note  book  of  ISS.'): 

WIu  n  wo  reached  the  Apiia  Fria  wo  liaUoil  for  a  noon  rest  in  a  grovo  of 
ronnirknl)l.v  hirjco  cottonwoods.  Wo  nionsnrod  the  hirj;ost  trt»e  with  :\  taiu*  line, 
tnkinj;  th(»  nioasnrenient  at  u  point  4  feet  ahove  the  ground.  It  was  34  feet 
in  circn inference  nnd  had  no  excrescences  or  morbid  jjrowths  at  tliat  part,  the 
trnnlv  beinj?  synnnetricnl  and  rather  tsiU,  although  the  branches,  whh*h  jire  very 
h)n)ij:  and  drooping;,  ahnost  reach  to  the  frronnd. 

The  height  of  this  tree — prol)ably  the  largest  I  ever  saw — was  not 
indicated  in  the  notes.  From  memory  I  should  judge  it  to  be  about 
23  meters  (75  feet),  though  it  may  have  been  more.  A  very  hand- 
some cottonwood  that  was  photographed  at  my  request  by  the  Com- 
missioTrs  photographer  grew  beside  the  Santa  Cruz  River,  in  Sonora, 
at  4,r^>00  feet  (1,311  meters)  altitude.  It  measured  10  feet  (5 
meters)  in  circumference  and  tSO  feet  (24  meters)  in  height.  (See 
Plate  VI,  fig.  1.) 

The  Cottonwood's  vertical  range  is  from  near  sea  level  (Jamul 
Creek,  California)  to  0,100  feet  (Iluachuca  Mountains,  near  Fort 
Huachuca). 

The  leaves  are  shed  in  autumn  or  early  winter,  and  are  again 
assumed  some  time  from  February  to  April,  the  dates  varying  with 
the  altitude.  Traveling  from  Fort  Verde,  in  central  Arizona,  to 
Phoenix,  Arizona,  in  1885,  it  was  noted  that  but  few  cottonwoods  in 


a  PopuluH  irixlizmi  (Watson)  Sargent  is  the  s|K*cies  of  tlie  upi)er  lUo  Grande. 
6  Dr.  J.  N.  Hose  considers  tlie  Saltoo  Ulver  tree  au  undescribed  species. 
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the  photoprapher  of  the  International  Boundary  Comnussion,  ob- 
tained an  excellent  photograph,  measured  2.34  meters  in  circumfer- 
ence, and  was  estimated  to  be  from  12  to  15  meters  in  height.  This 
tree  was  on  the  bank  of  the  Santa  Cruz  River,  a  few  miles  above 
Monument  No.  118,  at  an  altitude  of  about  1,300  meters  (4,300  feet). 

On  the  San  Jose  Mountains  the  largest  walnut  tree  s(M?n  was  about 
1.5  meters  in  circumference  and  12  meters  in  height.  This  tree  grew 
beside  a  small  spring  at  2,210  meters  (7,250  feet)  altitude.  At  2,240 
meters  (7,350  feet)  there  were  several  trees  about  a  meter  in  circum- 
ference and  10  meters  in  height.  The  highest  one,  a  small  tree,  grew 
at  the  altitude  of  2,255  metei-s  (7,400  feet). 

The  lowest  walnut  tree  in  Turkey  Canyon,  on  the  we^t  side  of  the 
San  Luis  Mountains,  is  at  1,700  meters  (5,575  feet).  On  the  east  side 
of  the  San  Luis  Mountains,  in  the  foothills  near  White  Water,  a  tree 
was  found  at  1,654  meters  (5,425  feet).  In  the  canyons  of  the  Mule 
Mountains,  in  Arizona,  walnuts  are  numerous,  extending  downward 
as  far  as  Monument  No.  DO  (altittide  1,3^0  meters,  or  4,501  feet). 

HICORIA  PECAN  (MarshaU)  Britton. 
PEOAK. 

This,  one  of  the  largest,  most  beautiful,  and  most  valuable  trees  in 
western  Texas,  is  found  east  of  Devils  River,  on  which  stream  it  also 
occurs.  It  is  one  of  the  most  abundant  trees  along  streams  in  the 
vicinity  of  Fort  Clark.  Texas. 

SALIX  NIGRA  MarshaU. 
BLACK  wnxow. 

This  is  a  common  willow  along  streams  everywliere  in  the  South- 
west, though  it  is  least  abundant  in  the  California  section  of  the 
Boundary  Line.  I  do  not  rememlK»r  a  stream  of  New  Mexico  or  Ari- 
zona that  lacks  it.  Its  vertical  range  was  not  determined  accurately, 
owing  to  the  difficulty  of  following  up  tlie  streams,  to  which  its 
habitat  is  restricted.  It  was  usually  found  as  far  up  as  there  were 
any  fish.  On  the  Pacific  slope  of  the  Coast  Kange  it  was  collected 
in  the  zone  of  Plniis  sahiniaiuu  at  4,300  feet  (1,'UO  meters)  altitude. 
It  is  usually  a  small  or  medium-sized  tree,  \vith  rougli  gray  bark. 
The  largest  ones  set»n  were  about  .(>  meter  (2  feet)  in  diameter  and 
18  meters  (00  feet)  in  height. 

SALIX  OCCIDENTALIS  LONGIPES  (Andersson)  Bebb. 
L0NO8TALK  WILLOW. 

This  is  a  small  tree,  from  20  to  40  feet  (0  to  12  meters)  in  height, 
found  in  wet  soil  in  the  mountains  of  the  Elevated  Central  Tract. 
On  the  Boundary  it  was  common  in  all  suitable  places  from  the  Dog 
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the  Verde  Valley  showed  any  foliage  by  March  25 ;  but  on  descend- 
ing to  Ash  Creek,  March  2(5,  we  found  a  beautiful  grove  of  cotton- 
woods  in  full  foliage;  and  March  27,  on  reaching  New  River, 
the  foliage  of  the  cottonwood  here,  and  farther  on  along  New 
River  near  its  junction  with  the  Agua  Fria,  had  assumed  the  dark, 
rich,  tint  of  green,  characteristic  of  the  fully  developed  leaf.  The 
trees  w^ere  feathery  with  "  cotton,"  which  hung  in  festoons  from  the 
drooping  branches.  I  gathered  a  quantity  of  it  at  Huston's  Ranch 
for  stuffing  and  packing  specimens. 

ALNUS    OREGONA  NuttaU. 
RED  ALDER. 

Small  trees  were  found  on  the  San  Diego  River  in  California. 
Alders  ^^ere  not  seen  elsewhere  on  the  Mexican  Boundary,  but  on  the 
headwaters  of  the  Verde  River,  in  central  Arizona,  Alnus  acuminata 
grows  commonly  along  streams,  and  has  the  proportions  of  a  medium- 
sized  tree. 

QUERCUS  GAMBELII  Nuttall. 
OAKBEL  OAR. 

This  is  a  deciduous  white  oak,  growing  only  at  or  near  the  sum- 
mits of  the  higher  mountains.  It  occupies  the  Canadian  or  lowest 
division  of  the  Boreal  Zone,  and  is  often  associated  with  the  Mexican 
white  pine,  Douglas  spruce,  and  aspen.  In  good  soil  it  reaches 
a  height  of  20  to  (JO  feet,  with  a  trunk  from  1  to  3  feet  in  diameter. 
Some  trees  seen  on  the  Mogollon  Mountains,  Arizona,  probably 
exceeded  these  dimensions.  At  the  base  of  San  Francisco  Mountain, 
near  Flagstaff,  Arizona,  in  188G  and  1887,  I  camped  in  a  handsome 
grove  of  these  trees,  which  had  long  ago  excited  the  admiration  of 
the  members  of  Captain  Sitgreaves's  party,  but  which  was  over- 
looked by  Dr.  C.  Hart  Merriam,  who  observed:® 

There  is  something  remarkable  respecting  tlie  bistory  of  tbis  tree  in  the  San 
Francisco  Mountain  region.  Sitgreavcs  and  other  early  explorers  si)eak  of  it 
as  abundant  al)out  the  mountain,  while  we  did  not  find  it  at  all  in  tlie  very 
places  where  it  was  formerly  common.  Its  absence  explains  the  absence  of 
several  siKvies  of  birds  which  might  be  exi)ected  at  the  mountain,  but  which 
are  rarely  found  except  in  oak  scrub. 

On  the  higher  peaks  of  the  Mexican  Boundary  region  this  oak 
usually  becomes  reduced  to  a  scrubby  bush  from  2  to  4  feet  in  height; 
but  on  the  Animas  Mountains,  close  to  the  summit  of  next  to  the 
highest  peak  of  the  range,  a  tree  was  seen  which  w^as  2  feet  in  di- 
ameter and  30  feet  in  height,  with  rough,  wiiitish  bark,  resembling 
that   of  the   eastern   white  oak    {Quercus  alba).    Large   examples 

a  North  American  Fauna,  No.  3,  p.  119,  September  11,  1890. 
300.-^9— No.  5(^-07  M 1 
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of  this  tree  are  scarce  on  the  San  Luis  Mountains;  and  few  were 
seen  that  reached  25  feet  in  height  on  the  San  Jose  Mountains;  but 
large  trees  were  frequently  seen  in  the  Huachuca  Mountains.  (Plate 
V,fig.2.) 

Its  vertical  range  on  the  San  Luis  Mountains  is  from  2,204  meters 
(7,230  feet)  to  the  summit,  or  2,400  meters  (7,874  feet) ;  on  the  San 
Jose  Mountains,  from  2,085  meters  (G,840  feet)  to  the  summit  (2,541 
meters,  or  8,387  feet) ;  and  on  the  Huachuca  Mountains,  from  2,133 
meters  (7,000  feet)  to  the  summit  (2,887  meters,  or  9,472  feet). 
The  two  largest  specimens  seen  on  the  San  Jose  Mountains  measured, 
respectively,  2^  feet  in  diameter  and  30  feet  in  height  (altitude  7,150 
feet),  and  2  by  60  feet  (altitude  7,250  feet;  beside  a  spring). 

QUERCUS  BREVILOBA  (Torrcy)  Sargent. 
DURAND  OAK. 

This  is  a  large  evergreiMi  oak,  abundant  along  the  streams  of 
Texas  as  far  west  as  Devils  River.  It  usually  leans  toward  the 
streams  along  which  it  grows,  the  branches  frequently  touching  those 
of  the  opposite  side.  In  Texas  this  species  is  the  analogue  of  Quer- 
cus  agrifolia  in  California. 

QUERCUS  UNDULATA  Torrey. 
ROGKY  MOHITTAIK  OAK. 

This  is  a  scrub  oak,  ranging  from  western  Texas  to  Arizona.  It  is 
less  abundant  on  the  Mexican  Boundary  than  farther  north. 

QUERCUS  ENGELMANNI  Greene. 
EHOELMAITK  OAK;  EYEROREEK  WHITE  OAK. 

This  is  a  tree  of  the  Upper  Sonoran  zone,  west  of  the  Coast  Range, 
in  California  and  Lower  California.  This  zone  was  crossed  between 
Campo  and  Tecate  Mountain  (Monuments  Nos.  240  to  245),  on  the 
Mexican  Line.  Farther  north,  l)etween  San  Diego  and  Cuyamaca 
Mountain,  it  forms  a  somewhat  broader  zone,  below  the  range  of 
Pinus  sahiniana.     It  is  a  handsome  evergreen  oak  of  medium  size. 

QUERCUS  OBLONGIFOLIA  Torrey. 
OBLONOLEAF  OAX;  BLUE  OAX. 

This  is  the  oak  of  the  lower  timlxT  line  on  the  mountains  of  the 
interior  region^  where  the  groves  of  this  tree  bear  a  general  resem- 
blance to  apple  orchards  in  the  East.  The  leaves  are  small,  gluucous, 
and  evergreen.  We  found  it  on  the  Dog  Mountains,  in  Guadalupe 
Canyon,  and  on  the  Mule,  San  Jose,  Huachuca,  Patagonia,  and 
Pajaritos  mountains,  always  forming  a  narrow  belt  at  the  lower 
general  timber  line.  Its  vertical  range  is  from  1,200  meters,  or  4,157 
feet  (Monument  No.  73,  in  Guadalupe  Canyon),  to  1,874  meters,  or 
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6,150  feet  (near  Gallina  Springs,  San  Jose  Mountains).  Its  longi- 
tudinal range,  on  the  Mexican  Line,  is  from  the  Dog  Mountains  to  the 
Pajaritos  Mountains  (Monuments  Nos.  54  to  about  138).  The  largest 
tree  seen  measured  2.63  meters  in  circumference  and  20  meters  in 
height  (Cloverdale,. Grant  County,  New  Mexico). 

QUERCUS  ARIZONICA  Sargent. 
ABIZONA  WHITE  OAK. 

This  oak,  which  in  Arizona  is  commonly  known  as  the  white  live 
oak,  to  distinguish  it  from  Querciis  emoryi^  which  is  called  the 
black  live  oak,  is  the  commonest  of  the  genus  along  the  Mexican 
Border,  perhaps  excepting  the  Emory  oak.  It  is  a  rather  low,  widely 
spreading  tree,  with  the  short  trunk  from  1  to  4  feet  in  diameter  and 
20  to  GO  feet  in  height.  As  a  rule  this  species  begins  just  above  the 
lower  edge  of  timber,  commencing  a  little  higher  than  Quercus 
oblant/ifoUa,  with  which  it  is  associated  in  the  lowest  part  of  its 
range.  Its  extreme  vertical  range  is  from  1,267  meters,  or  4,157 
feet  (Ouadalupe  Canyon),  to  2,500  meters,  or  8,200  feet  (San  Jose 
Mountain).  Longitudinally  its  range  coincides  with  that  portion  of 
the  Mexican  Boundary  Line  which  is  formed  by  the  parallel  of  31°  20' 
(Monuments  Nos.  53  to  127).  We  found  it  in  the  Dog,  San  Luis, 
Animas,  Guadahipe,  Cero  Gallardo,  Mule,  San  Jose,  Huachuca,  Santa 
Cruz,  Patagonia,  and  Pajaritos  mountains.  It  belongs  to  the  Transi- 
tion Zone. 

QUERCUS  RETICULATA  Humboldt  and  Bonpland. 
KETLEAF  OAK. 

This  oak,  which  is  remarkable  for  its  long-stalked  acorns,  was  only 
found  on  the  San  Luis,  Animas,  and  Huachuca  mountains.  At  the 
summits  of  these  high  ranges  it  is  a  shrub,  but  lower  down  it  becomes 
a  small  tree  with  rough,  whitish  bark.  On  the  west  side  of  the  San 
Luis  Mountains,  in  Turkey  Canyon,  it  descends  to  1,893  meters  (6,210 
feet).  The  largest  tree  seen  was  perhaps  20  feet  in  height  and  6 
inches  in  diameter ;  but  none  were  measured  in  the  field. 

QUERCUS  TOUMEYI  Sargent. 
T0T7XET  OAK. 

This  oak  is  about  8  to  10  meters  (25  to  30  feet)  in  height,  with  a 
short  trunk  15  to  20  dm.  (6  to  8  inches)  in  diameter,  usually  dividing 
near  the  ground  into  several  stout  wide-spreading  branches,  which 
form  a  broad  head.  It  occurs  sparingly  in  the  neighborhood  of 
Monument  Xo.  40,  in  Grant  County,  Xew  Mexico,  and  abundantly  in 
the  Mule  Mountains  in  Cochise  County,  in  southern  Arizona.  It  is  a 
tree  of  the  Upper  Sonoran  Zone. 
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QUERCUS  DUMOSA  NuttalL 
CALXFOHNIA  BCEUB  OAK. 

This  scrubby  oak  was  found  on  both  sides  of  the  Coast  Range 
Mountains,  in  California,  its  range  extending  to  the  Pacific  coast  and 
neighboring  islands  of  the  Santa  Barbara  group.  It  belongs  to  the 
Upper  Sonoran  Life  Zone,  in  some  places  reaching  the  Lower 
Sonoran. 

QUERCUS    EMORYI    Torrey. 
EKORT  OAK. 

This  evergreen  black  oak  was  first  met  with  going  westward 
in  the  Dog  Mountains  in  (Jrant  County,  New  Mexico,  and  was  com- 
mon thence  to  La  Osa  (Monument  No.  140),  at  the  western  extremity 
of  the  Pajaritos  Mountains.  With  the  exception  of  QuercuH  ohlon(ji- 
foUa,  its  distribution  is  loAver  than  the  rest  of  the  oaks.  On  the 
west  side  of  the  San  Luis  Mountains  the  lowest  tree  in  prolongation 
of  Turkey  Canyon  is  a  cherry  at  l,(hSO  meters  (5.510  feet)  and  the 
second  an  Emory  oak  at  l,()S:i  meters  (5,520  feet).  From  this  point 
it  is  common  up  to  0,500  feet  (1,1)81  meters)  altitude.  On  the  east 
side  of  the  San  Luis  Mountains,  near  White  Water,  it  was  found  at 
1,054  meters  (5,425  feet)  altitude.  On  the  Dog  Mountains  its  range 
extends  from  the  base  up  to  the  altitude  of  1,753  meters  (5,750  feet), 
where  it  ends  with  the  one-seed  red  junii)er.  On  the  San  Jose 
Mountains,  near  (lallina  Spring,  it  was  found  as  high  as  1,0()3  meters 
(0,440  feet).  The  Emory  oak  is  the  most  conunon  and  the  most 
valuable  tree  of  its  genus  in  Arizona.  Its  acorns  are  sweet  and 
toothsome,  its  foliage  glossy  and  beautiful,  and  its  trunk  tall  and 
straight.  It  occurs  in  the  upper  Sonoran  Zone,  but  seldom  j)enetrates 
the  Transition  Zone.  The  finest  specimens  grow  in  valleys,  usually 
near  streams.  The  largest  ones  seen  along  the  Boundary  were  in  the 
Pajaritos  Mountains.  Some  of  these  were  nearly  30  meters  (100  feet) 
in  height  and  about  1  meter  (3  to  4  feet)  in  diameter. 

QUERCUS  CHRYSOLEPIS  Liebmann. 

OANTOK  LIVE  OAK. 

This  is  an  evergreen  shrub  on  the  tops  of  the  highest  mountains 
of  the  Elevated  (Vntral  Tract,  becoming  a  small  tree  lower  down  on 
the  slopes  of  these  mountains.  The  leaves  are  small,  coriaceous, 
and  glossy;  sometimes  entire,  but  the  young  shoots  usually  l)ear 
spine-angled  leaves  which  resemble  those  of  the  holly.  On  Nigger 
Head  peak  of  the  Huachuca  Mountains  its  range  extends  from  the 
altitude  of  1,051  meters  (0,400  feet)  upward.  Specimens  were  taken 
at  0,400  feet  from  a  tree  2  feet  in  diameter  and  25  feet  in  height.     At 


U.  S.  NATIONAL  MUSEUM 


BULLETIN  NO.  56    PL.  VII 


■ 

IP^^ 

.% 

MH^^H 

< 

1  ' 

1.  QUERCUS  AGRIFOLIA  (SEE  PAGE  53). 

2.  QUERCUS  HYPOLEUCA  (SEE  PAGE  53). 


MAMMALS   OF   THE    MEXICAN    BOUNDARY.  53 

2,133  meters  (7,000  feet)  this  oak  was  reduced  to  a  shrub,  having 
spiny  angled  instead  of  mostly  entire  leaves. 

On  the  San  Luis  Mountains  this  tree  was  not  met  with  on  the  main 
ridge  north  of  Turkey  Canyon  below  the  altitude  of  2,240  meters 
(7,340  feet),  and  only  spiny-leaved  shrubs  were  seen;  but  in  Turkey 
Canyon  trees  were  found  as  low  as  2,133  meters  (7,000  feet),  having 
mostly  entire  leaves  and  ranging  from  6  to  9  meters  (20  to  30  feet)  in 
height.  The  bark  is  usually  rather  smooth  and  blackish  gray.  The 
acorn  cups  are  very  characteristic. 

In  the  Canelo  Hills,  between  the  Huachuca  Mountains  and  the 
Santa  Cruz  River,  two  handsome  trees  were  seen.  It  was  also  found 
on  the  highest  peaks  of  the  Coast  Range  Mountains,  in  California. 

QUERCUS  AGRIFOLIA  N4c. 
CALIFORNIA  LIVE  OAX. 

A  tall,  handsome  tree,  bearing  boat-shaped  evergreen  leaves.  It 
is  the  conmion  oak  trei*  of  the  low  vaHevs  of  the  Pacific  Coast  Tract. 
AVe  did  not  observe  it  on  the  east  slope  of  the  Coast  Range  Moun- 
tains, though  it  appeared  as  soon  as  the  divide  was  crossed,  in  the 
vicinity  of  Jacumba  Hot  Springs.  It  again  disappeared  in  the  low 
country  bordering  the  Pacific  Ocean,  where  it  is  replaced  by  the 
scrub  oak  {Quemis  dumosa).  In  San  Diego  Cmmty,  California, 
this  tree  sometimes  reaches  the  height  of  23  to  30  meters  (75  to  100 
feet),  with  the  trunk  0.5  to  1.5  meters  (2  to  5  feet)  in  diameter. 
(Plate  VII,  fig.  1.) 

QUERCUS  HYPOLEUCA  Engclmann. 
WHITELEAF  OAX. 

A  handsome  evergreen  oak,  with  medium-sized  leathery  leaves 
covered  on  the  under  surface  with  whitish  tomentum.  It  is  usually 
a  small  or  medium-sized  tree,  but  near  the  lower  spring  in  Turkey 
Canyon  of  the  San  Luis  Mountain  are  several  trees  that  reach  nearly 
30  meters  (100  feet)  in  height,  with  straight  trunks  1  meter  (about  3 
feet)  in  diameter.  At  the  highest  spring  on  the  north  side  of  the 
San  Jose  Mountains  at  2,297  meters  (7,250  feet)  altitude  is  a  white- 
leaf  oak  measuring  23  meters  (75  feet)  in  height  by  0.G7  meter 
(2  feet)  in  diameter.     (Phite  VII,  fig.  2.) 

The  extreme  vertical  range  of  this  oak  is  from  1,775  meters  or 
5,825  feet  (Turkey  Canyon,  San  Luis  Mountains,  Chihuahua)  to 
2.877  meters  or  9,440  feet  (summit  of  Animas  Peak,  New  Mexico). 
As  in  the  case  of  other  species  of  oak,  it  becomes  a  shrub  on  the 
mountain  summits.  On  the  east  side  of  the  San  Luis  Mountains  the 
lowest  were  noted  at  1,805  metei-s  (0,120  feet) ;  on  the  west  side  at 
1,775   meters    (5,825   feet).     In   Millers   Canyon   of   the   Huachuca 


54  BULLETIN   56,  UNITED   STATES   NATIONAL   MUSEUM. 

Mountains  it  begins,  below,  at  1,829  meters  (6,000  feet)  along  with 
the  maple  (Acer  saccharum  grandidentatum) , 

The  whiteleaf  oak  was  found  only  on  the  Animas,  San  Luis, 
Guadalupe,  San  Jose,  and  Huachuca  mountains. 

QUERCUS  WISLIZENI  A.  de  Candolle. 
HIGHLAND  LIVE  OAK. 

A  small  tree,  which  we  found  only  about  the  summits  of  the 
Laguna  Mountains  of  the  Coast  Range  in  California.  It  is  readily 
distinguished  from  Qverciis  chrynolepis  by  its  very  different  fruit. 

QUERCUS  TEXANA  Buckley. 
TEXAS  RED  OAX. 

This  is  the  red  oak,  or  Spanish  oak,  of  Texas:  found  sparingly 
at  Fort  Clark,  Kinney  County,  Texas,  and  abundantly  on  the  hills  to 
the  northeast  of  that  place.  Specimens  were  identified  by  Mr. 
George  B.  Sudworth,  dendrologist  of  the  Forest  Service. 

QUERCUS  CALIFORNICA  (Torrcy)  Cooper. 
OAUPORNIA  BLACK  OAX. 

A  large,  handsome  oak,  growing  with  the  Sabine  and  Coulter 
pines,  in  the  higher  portions  of  the  Laguna  Mountains  in  the  Coast 
Range  of  California.  The  acorns,  which  are  large,  are  an  important 
article  of  diet  with  the  Indians  of  the  region,  in  whose  huts  we  saw 
large  sacks  of  them.  We  were  also  informed  that  during  hard 
times,  when  the  ground  was  deeply  covered  with  snow  and  the 
Indians  threatened  with  famine,  they  were  sometimes  obliged  to 
chop  down  the  pines  in  order  to  obtain  the  acorns,  which  wood- 
peckers {Melanerpes  formicivoruH  hairdi)  habitually  store,  in  large 
quantities,  in  holes  pecked  in  the  pine  bark. 

ULMUS  CRASSIFOLIA  Nuttall. 
CEDAR  ELM. 

A  tall  tree,  15  to  30  meters  (50  to  100  feet),  along  the  streams  of 
south  central  Texas.     It  was  not  seen  west  of  Devils  River. 

CELTIS  OCCIDENTALIS  Linnaus. 
HACKBERRT. 

The  hackberry  is  a  common  tree  in  southwestern  New  Mexico  and 
southeastern  Arizona.  It  was  first  met  with,  going  west  at  Moini- 
ment  No.  40,  about  100  miles  west  of  the  Rio  Grande,  in  the  Apache 
Mountains.    It  was  found  in  the  canyons  of  the  Dog  Mountains, 
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New  Mexico,  and  on  the  plain  near  Alamo  Hueco  Spring,  several 
remarkably  large  specimens  were  observed  growing  beside  a  dry 
arroyo.  In  descending  through  Guadalupe  Canyon,  from  the  high 
Animas  Valley,  the  first  hackberries  were  met  with  at  the  altitude 
of  1,481  meters  (4,860  feet).  A  photograph  of  one  was  made  at 
1,493  meters  (4,800  feet).  It  is  of  frequent  occurrence  on  the  upper 
course  of  the  San  Bernardino  River.  On  the  western  slope  of  the 
Sulphur  Spring  Valley,  at  the  altitude  of  1,402  meters  (4,600  feet),  a 
superb  grove  of  hackberry  trees  occupies  the  bed  of  a  dry  water- 
course. It  is  common  in  ravines  of  the  Mule,  Huachuca,  and  Pata- 
gouia  mountains,  as  well  as  throughout  the  upper  Santa  Cruz  Valley. 
None  of  the  largest  specimens  was  measured;  but  I  should  roughly 
estimate  their  size  at  about  1  meter  (3  feet)  in  diameter  by  15  meters 
(50  feet)  in  height.  The  altitudinal  range  of  this  species  is  from  975 
metei*s,  or  8,200  feet  (on  the  San  Bernardino  River  near  the  mouth  of 
Cajon  Bonito  Creek),  to  1,700  liieters,  or  5,.578  feet  (Bisbee,  Arizona). 

•  CELTIS  RETICULATA  Torrcy. 

PALO  BLAHCO. 

This  tree  was  collected  at  Monument  Xo.  90,  Mexican  Boundary 
Line,  south  of  Bisbee,  Arizona.  It  has  been  recorded  by  Dr.  N.  L. 
Brit  ton  as  among  the  collections  sent  in  by  Maj.  Timothy  E.  Wilcox 
from  the  Huachuca  Mountains,  Arizona.  As  observed  by  us,  it  is  a 
small  tree  in  arroyos,  below  the  general  timber  line.  I  did  not  meet 
with  it,  to  the  eastward,  beyond  the  headwaters  of  the  Rio  Yaqui^ 

CELTIS  MISSISSIPPIENSIS  Bosc. 
8U0ABBERRT. 

A  common  tree  at  Fort  Clark,  Kinney^  County,  Texas;  also  on  the 
Devils  River,  Texas. 

MORUS  RUBRA  Linnaeus. 
RED  MULBERRT. 

Texas,  east  of  the  Devils  River.  Las  Moras  Creek,  at  Fort  Clark, 
in  Kinney  County,  received  its  name  from  the  former  abundance  of 
this  tree  on  its  banks.  At  present  it  is  scarce  there,  only  a  few  small 
trees  having  been  observed  by  us,  but  we  were  fortunate  in  obtaining 
a  sj)ecimen. 

MORUS  CELTIDIFOLIA  Humboldt,  Bonpland,  and  Kunth. 
KEXICAir  HULBERRT. 

This  mulberry  was  first  seen  in  the  Dog  Mountains.  There  are 
some  fine  ones  at  Dog  Spring,  which,  we  were  informed,  were  the 
only  trees  around  the  spring  when  the  ranch  was  first  established. 
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The  species  was  subsequently  found  in  Guadalupe  Canyon ;  on  Cajon 
Bonito  Creek,  one  of  the  heads  of  the  Yaqui  River;  at  Xiggerhead 
in  the  Perrilla  Mountains;  at  the  base  of  the  San  Jose  Mountains, 
Sonora;  on  the  San  Pedro  River  and  Babocomeri  Creek  (altitude 
1,481  meters,  or  4,860  feet),  Arizona;  on  the  upper  Santa  Cruz 
River;  and  it  also  occurs  at  Forts  AVhipple  and  Verde,  in  central 
Arizona.  Its  vertical  range  is  from  1,219  meters  (4,000  feet  or  less) 
up  to  about  1,524  meters  (5,000  feet). 

UMBELLULARIA  CALIFORNICA  (Hooker  and  Amott)  NuttaU. 
CALIFORNIA  LAUREL. 

This  small  but  handsome  tree  was  found  only  at  or  near  the  sum- 
mits of  the  Coast  Range  Mountains,  in  the  Transition  zone. 

LYONOTHAMNUS  FLORIBUNDUS  ASPLENIFOLIUS  (Greene)  Brandegec. 
'  SAK  OLEKEHTE  IROKWOOD. 

A  small  tree  on  San  Clemente  Island,  off  the  coast  of  southern 
California. 

PLATANUS  OCCIDENTALIS  Linnaeus. 
SYCAMORE. 

A  very  large  tree;  common  on  tlie  banks  of  streams  east  of  the 
Pecos  River,  in  Texas. 

^  PLATANUS  RACEMOSA  NuttaU. 

CALIFORNIA  8TCAK0RE. 

The  range  of  this  sycamore  is  from  the  west  slope  near  the  sum- 
mit of  the  Coast  Range  Mountains  to  the  Pacific.  In  the  neighbor- 
hood of  the  Boundary  Line  it  is  a  smaller  tree  than  the  Arizona 
sycamore. 

PLATANUS  WRIGHTII  Watson. 
ARIZONA  8TCAK0RE. 

A  splendid  tree,  1  to  3  meters  (8  to  10  feet)  in  diameter  and  15 
to  80  meters  (50  to  100  feet)  in  height,  growing  along  streams  of  the 
Elevated  Central  Tract.  I  first  met  with  it  in  the  Dog  Mountains, 
New  Mexico.  It  was  subsequently  found  along  nearly  every  stream 
or  watercourse  to  the  western  extremity  of  the  Pajaritos  Mountains 
of  Sonora  and  Arizona.  Its  determined  vertical  range  is  from  975 
meters  or  3,200  feet  (junction  of  Cajon  Creek  with  the  San  Ber- 
nardino River,  Sonora)  to  2,042  meters  or  0,700  feet  (San  Jose 
Mountains,  Sonora). 
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VAUQUELINIA  CALIFORNICA  (Torrcy)  Sargent. 
vAxranELiFiA. 

A  handsome  tree,  about  3  to  5  meters  (10  to  15  feet)  in  height, 
growing  sparsely  on  the  otherwise  barren  hills  bordering  the  Guada- 
lupe Canyon,  in  the  adjacent  corners  of  Arizona,  New  Mexico,  Chi- 
huahua, and  Sonora.  A  tree  that  was  photographed  grew  at  the 
altitude  of  1,402  meters  (4,000  feet)  in  the  southeastern  corner  of 
Arizona. 

CERCOCARPUS  PARVIFOLIUS  BETULOIDES  (Nuttall)  Sargent. 
BIRCHLEAP  KAHOOAITT. 

A  tall  shrub  or  small  tree,  abundant  in  the  moimtains  of  the  Coast 
Range  in  California. 

CERCOCARPUS  PARVIFOLIUS  PAUCIDENTATUS  Watson. 
EHTIRELEAF  KAHOOANY. 

This  is  the  common  mahogany  of  the  mountains  of  the  Elevated 
Central  Tract.  It  was  found  at  the  summit  of  the  Ilachita  (Jrande 
(altitude  2,545  meters,  or  8,350  feet)  and  in  canyons  of  the  Dog 
Mountains  (altitude  1,808  meters,  or  6,129  feet)  ;  is  common  on  the 
lower  slopes,  ranging  also  to  the  higliest  summits  of  the  San  Luis, 
Animas,  and  San  Jose  mountains,  and  is  also  common  on  the  Hua- 
chuca,  Patagonia,  Pajaritos,  and  other  moutains  of  southern  Arizona, 
as  well  as  at  Bakers  Butte,  in  central  Arizona. 

ADENOSTOMA  SPARSIPOLIUM  Torrcy. 
RED-SKANK  GHAIQSO. 

A  very  attractive  small  tree  of  the  west  slopes  of  the  Coast  Range 
Mountains,  found  by  us  from  Jacumba  Spring  (Monument  No.  233) 
west  to  Pine  Valley,  California,  and  Nachoguero  Valley,  Lower  Cali- 
fornia, its  range  being  much  narrower  than  that  of  the  common 
shrubby  chamiso  (Adenostoma  faseicidatum  ohtusifoliinn  S.  Wat- 
son). The  "red-shank"  has  red  branches,  reddish  shreddy  bark, 
and  bears  small  white  flowers  copiously  in  June. 

AMELANCHIER  ALNIFOLIA  Nuttall. 
WESTERN  SERVIOE  TREE. 

A  small  tree,  at  the  summit  of  the  Coast  Range  (Laguna  Moun- 
tains), California. 

HETEROMELES  ARBUTIFOLIA  (Poiret)   Rocmcr. 
TOTON;  CHRI8THAB  BERRY. 

A  small  tree,  ranging  from  the  Santa  Barbara  Islands  up  to  about 
1.372  meters  (4,500  feet)  altitude  on  the  west  slope  of  the  Coast 
Range  Mountains,  in  California  and  northern  Lower  California. 
The  form  which  we  found  on  San  Clemente  Island  grows  to  be  a 
larger  tree  with  broader  leaves  than  that  of  the  mainland. 
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PRUNUS  DEMISSA  (Nuttall)  Walpers. 
.WE8TERH  CHOKE  CHEERY. 

This,  a  tree  of  medium  size,  was  found  near  the  summit  of  the 
Laguna  Mountains  of  the  Coast  Range,  about  15  miles  north  of  the 
Mexican  Border. 

PRUNUS  SALICIPOLIA  Humboldt,  Bonpland,  and  Kunth. 
WILLOWLEAF  OHEBRT;  HEXIOAN  CHERRY. 

The  common  cherry  of  the  Elevated  Central  Tract.  A  small  tree 
0.34  to  0.64  meter  (1  to  2  feet)  in  diameter  and  G  to  10  meters  (20 
to  35  feet)  in  height,  with  white  wood  and  thin-seeded  fruit.  It  was 
obtained  in  the  San  Luis,  San  Jose,  and  Huachuca  mountains.  Its 
determined  vertical  range  is  from  about  1,341  meters,  or  4,400  feet 
(Cajon  Bonito  Creek,  Chihuahua),  to  2,108  meters,  or  7,210  feet  (San 
Jose  Mountains,  Sonora).  On  the  north  slope  of  the  San  Jose  Moun- 
tains a  tree  measuring  0.34  meter  (1  foot)  in  diameter  and  about  5 
meters  (15  feet)  in  height  was  found  at  the  altitude  of  2,027  meters 
(6,650  feet) ;  a  tree  0.34  by  6  meters  (1  by  20  feet)  at  2,042  meters 
(6,700  feet)  altitude;  a  tree  0.64  by  10  meters  (2  by  35  feet)  at  6,740 
feet  altitude ;  several  trees  at  the  Upper  Spring  (2,054  meters  or  7,060 
feet  altitude),  the  largest  measuring  about  0.5  by  7.5  meters  (1.64 
by  25  feet) ;  a  tree  0.64  by  7.5  meters  (2  by  25  feet)  at  2,194  meters 
(7,200  feet)  altitude,  and  several  small  trees  at  2,197  meters  (7,210 
feet). 

PRUNUS  ILICIFOLIA  (NuttaU)  Walpcrs. 
HOLLYLEAF  CHERRY. 

This,  a  small-sized  tree,  is  the  common  cherry  on  the  summits  and 
Pacific  slopes  of  the  Coast  Range  Mountains,  in  the  neighborhood 
of  the  International  Boundary  Line. 

PRUNUS  INTEGRIFOLIA  (Sudworth)  Sargent. 
EHTIRELEAT  CHERRY. 

A  tree  about  5  to  8  meters  (15  to  25  feet)  in  height,  growing  in 
moist  canyons  on  San  Clemente  Island,  California. 

ACACIA  PARNBSIANA  (Linnaeus)  WUldenow. 
HTJISAOHS. 

This  beautiful  and  fragrant  tree  was  found  on  the  banks  of  Las 
Moras  Creek,  Kinney  County,  Texas.  It  is  an  abundant  species 
in  the  region  round  about  San  Antonio,  Texas. 
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ACACIA  GREGGII  Gray. 
DEVILS  CLAWS. 

A  common  tree  of  Arizona  and  southern  California;  abundant 
along  the  Mexican  Border.  The  larger  trees  have  the  trunk  a  foot 
in  diameter  and  reach  the  height  of  20  feet.  At  Pozo  de  Luis  these 
acacias  were  shedding  their  leaves  in  January.  It  is  a  species  of 
the  Sonoran  Zone.  In  southwestern  Texas  there  is  a  shrub  acacia 
resembling  Acacia  greggii  (Cat.  No.  1523,  July  1, 1893,  Sierra  Blanca, 
Texas) ,  but  with  smaller  leaves." 

PROSOPIS  ODORATA  Torrcy  and  Fremont. 
TORNILLO;  SCREW  BEAK. 

A  slender,  graceful  tree,  bearing  twisted  pods  and  whitish  spines; 
abundant  along  streams  of  the  I^ower  Sonoran  zone  from  the  Rio 
Grande  of  Texas  to  the  Coast  Range  Mountains  of  California.  It  is 
usually  of  the  size  of  the  devils  claws  {Acacia  f/reggii),  though  some- 
times rivaling  the  mesquite.  Along  the  Colorado  River,  in  the 
vicinity  of  Fort  Mohave,  Arizona,  the  forests  of  screw  beans  are 
utilized  by  the  Mohave  Indians,  who  use  the  fruit  for  food.  Heaps 
of  screw  beans  may  be  seen  in  all  of  their  settlements. 

PROSOPIS  GLANDULOSA  Torrey. 
HESQTTITE. 

This  is  a  common  tree  or  shrub,  as  the  case  may  be,  from  the  Gulf 
coast  of  Texas  to  the  Pacific  Ocean,  though  it  is  rare  west  of  the  Coast 
Range  Mountains,  along  the  Mexican  Boundary  Line.  The  vertical 
range  of  the  mesquite  is  from  sea  level  (near  Monument  No.  258), 
and  below  it  (in  parts  of  the  Colorado  Desert)  up  to  the  lower  timber 
line  (altitude  1,692  meters,  or  5,550  feet,  near  Langs  Ranch)  on  the 
mountains  of  the  interior.  This  is  an  exceedingly  variable  species. 
In  Texas  it  grows  as  a  small  tree,  having  a  drooping  habit,  and  fern- 
like, long  pinnate  leaves.  In  the  deserts  of  New  Mexico,  Arizona, 
and  California  it  becomes  a  shrub,  forming  mounds  or  sand  hills  in 
the  most  fertile  places.  Along  the  Colorado  River  and  its  tribu- 
taries it  becomes  a  tree  of  considerable  size.  Along  the  Santa  Cruz 
River,  in  Sonora,  are  forests  of  unusually  large  mesquites,  some  of 
which  measure  2i  feet  in  diameter  and  50  feet  in  height.  The  mes- 
quites of  the  Colorado  River  bottom,  below  Fort  Mojave,  also  have 
distinct  trunks  and  grow  to  an  unusual  height. 

a  Another  acacia  (Acacia  constricta  Bentbam),  usuaUy  considered  as  a  shrub, 
becomes  a  sniaU  tree  on  the  headwaters  of  the  Yaqui  River,  near  the  Inter- 
national Line  and  the  boundary  between  New  Mexico  and  Arizona. 
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On  the  head  of  the  Yaqui  River,  in  Guadalupe  Canyon,  and  along 
Cajon  Bonito  Creek  and  the  San  Bernardino  River  the  mesquite  has 
the  habit  of  a  tall,  much-branched  shrub,  or  frequently  a  small  tree, 
with  a  distinct  trunk,  bearing  pods  of  a  peculiar  form  and  leaves 
with  crowded  and  very  small  pinnae.  It  is  probable  that  at  least 
three  forms  of  the  mesquite  will  eventually  be  recognized  from  the 
Mexican  border  of  the  United  States  as  follows : 

(1)  The  mesquite  of  eastern  Texas,  west  to  Devils  River,  having 
a  slender,  drooping  habit,  with  few  and  long  leaflets;  fruit  not 
seen.  (2)  The  mesquite  of  the  upper  Rio  Grande,  extending  thence 
west  to  the  Pacific  Ocean ;  differs  from  the  above  in  habit  of  growth 
tind  in  having  smaller  leaflets."  (3)  The  mesquite  of  the  San  Ber- 
nardino, Guadalupe,  and  Cajon  Bonito  creeks,  headwaters  of  the 
Yaqui  River,  having  minute  leaflets  and  a  different  fruit  from  No.  2. 

The  mesquite  loses  its  foliage  in  winter,  regaining  it  in  April  and 
May.  At  Maricopa,  March  31,  1885,  it  was  noted  as  not  yet  in  leaf, 
and  at  Deming,  New  Mexico,  April  24,  1885,  as  just  unfolding  its 
leaves. 

CERCIS  RENIFORMIS  Engelmann. 

TEXAS  REDBTJD. 

This  small  tree  is  very  abundant  in  the  vicinity  of  Fort  Clark, 
Texas,  and  thence  west  to  Devils  River,  growing  in  the  neighborhood 
of  streams. 

PARKINSONIA  ACULEATA  Linnseus. 
H0B8E  BEAK. 

This  graceful  tree  is  extensively  cultivated  in  the  border  towns. 
It  grows  from  Texas  to  California,  but  was  only  found  in  a  wild 
state  in  the  neighborhood  of  La  Osa  and  La  Ventana,  in  Pima 
County,  Arizona,  and  sparingly  on  the  Sonoyta  River,  Sonora,  Mex- 
ico. It  is  a  tree  of  the  I^wer  Sonoran  zone.  The  trunk  is  usually 
less  than  0.34  meter  (1  foot)  in  diameter,  the  tree  seldom  exceeding 
9  meters  (30  feet)  in  height. 

PARKINSONIA  MICROPHYLLA  Torrey. 
8KALLLEAP  HORSE  BEAK. 

A  beautiful  and  abundant  tree,  on  the  Mexican  Border  between 
the  Pozo  Verde  Mountains  and  the  Colorado  River.  It  is  also  found 
about  Fort  Ijowell,  and  along  the  Oila,  Salt,  and  Verde  rivers,  in 
Arizona.  The  bark  is  smooth,  waxy,  and  bright  yellowish-gi-een 
throughout,  including  the  trunk  down  to  the  ground.  This  tree 
often  reaches  the  height  of  about  0  meters  (20  feet),  with  the  trunk 


«»I)r.  Mearns'  No.  1  is  Pronopin  glandulosa  Torrey,  his  No.  2  is  I'roHopis  vvlutina 
Wooteu.— Editor. 
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0.34  meter  in  diameter.  We  found  it  most  abundant  at  Pozo  de  Luis 
and  in  the  Sonoyta  Valley.  Its  local  distribution  differs  from  that 
of  the  Palo  Verde  {Cercldium  ton'eyanum)  in  that  its  habitat  ex- 
tends to  the  hills  and  rocky  places  instead  of  being  restricted  to  the 
edges  of  arroyos. 

CERCIDIUM   TORREYANUM    (Watson)  Sargent. 
PALO  YE&DE. 

This  tree  resembles  the  small-leaf  horse-bean  {Parkinsonia  mi- 
crophylla)j  but  is  larger,  with  the  bark  less  yellowish  and  waxy  in 
appearance;  bark  mostly  smooth,  but  gray  on  the  large  trunks, 
instead  of  green  throughout.  The  leaves  are  larger.  The  well- 
known  Palo  Verde  is  a  tree  of  the  Lower  Sonoran  Zone,  ranging 
from  the  Colorado  Desert,  where  it  blooms  in  April,  east  nearly  to 
the  Pozo  Verde  Mountains,  on  the  Mexican  line.  On  the  plain  west 
of  the  Sierra  de  la  Salada  the  finest  specimens  of  this  beautiful 
tree  were  seen.  The  largest  had  a  trunk  nearly  a  meter  (2.5  to  3 
feet)  in  diameter  and  about  10  meters  (33  feet)  in  height. 

SOPHORA    SECUNDIPLORA  (CavaniUes)  de  Candolle.' 
FKUOLILLO;  FKIOOLITO;  CORAL  BEAK. 

A  small  tree  of  the  Rio  Grande  Valley,  abundant  in  the  vicinity 
of  Fort  Clark,  Texas,  where  it  is  known  to  the  Americans  as  the 
laurel  and  to  the  Mexicans  as  the  ''  frijolillo."  It  bears  deep  green 
leaves  of  about  9  elliptical-oblong  coriaceous  leaflets  and  showy 
terminal  racemes  of  violet  (sometimes  white)  flowers,  which  are 
very  fragrant;  but,  like  those  of  Eohi?na^  becoming  overpowering 
and  nauseating  when  kept  in  large  amount  in  a  close  room.  The 
large  woody  pods  contain  1  to  4  rounded  red  beans,  as  large  as  small 
marbles,  and  said  to  be  poisonous.  It  is  abundant  in  Devils  River 
Valley. 

EYSENHARDTIA   ORTHOCARPA  (Gray)  Watson. 
ET8EKHARDTIA. 

A  small  tree  in  canyons  on  the  headwaters  of  the  Yaqui  River. 
It  grows  abundantly  about  the  rock  bases  of  Xiggerliead,  the  Cerro 
Gallardo,  and  at  San  Bernardino  Springs. 

PAROSELA  SPINOSA  (Gray)  Vail. 
INDIGO  THORN;  HANOLE. 

This  is  a  tree  7  to  10  meters  (23  to  33  feet)  in  height  and  2  to  4  cm. 
(7.9  to  15.7  inches)  in  diameter,  spiny  and  of  close  habit.  Its  copious 
violet-colored  flowers  yield  a  delicious  fragrance.  It  was  first  met 
with  in  the  Sonoyta  Valley,  Sonora,  Mexico,  where,  contrary  to  the 
habit  of  other  trees  of  the  region,  it  grew  in  the  sandy  bottoms  of 
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arroyos  instead  of  upon  their  banks.  It  suckers  profusely.  We  also 
found  it  in  arroyos  about  Tule  Wells,  and  in  canyons  at  the  eastern 
base  of  the  Coast  Range  Mountains  in  California.  It  is  known  to 
Mexicans  as  the  "  mangle." 

ROBINIA  NEOMEXICANA  Gray. 
NEW  HEXICO  LOOUST. 

This  beautiful  locust  grows  in  mountain  canyons,  ranging  from 
western  Texas  to  Arizona.  The  largest  are  small  trees  from  3  to  4 
meters  (10  to  15  feet)  in  height,  ripening  their  fruit  in  August.  On 
the  San  Jose  Mountains,  Sonora,  Mexico,  its  range  extends  from  1,737 
to  2,621  meters  (5,700  to  8,600  feet) ,  or  from  the  Sonoran  to  the  upper 
limit  of  the  Transition  zone. 

OLNEYA  TESOTA  Gray. 
SONORA  lEONWOOD;   PALO  DE  HIEEBO. 

This  important  tree  of  the  Sonoran  deserts  ranges  from  the  Sierra 
de  Moreno  (Monument  No.  146)  to  the  Sierra  de  la  Salado  (Monu- 
ment No.  175),  on  the  Boundary  Line,  reappearing  on  the  Colorado 
Desert  to  the  westward,  where  it  is  called  "  Arbol  de  Hierro."  It  is 
known  in  Arizona  as  the  "  Palo  de  Hierro  "  and  is  a  tree  6  meters  (20 
feet)  in  height  and  half  a  meter  (1^  feet)  in  diameter,  with  gray, 
shaggy  bark  on  the  trunk  and  larger  limbs,  the  young  shoots  being 
bright  green.  The  wood  makes  poor  fuel  and  gives  rise  to  a  very  dis- 
agreeable odor  when  burning.  Between  the  Sierra  de  la  Salada  and 
la  Represo,  in  which  region  this  tree  is  generally  distributed,  though 
largest  and  most  numerous  along  the  arroyos  or  dry  watercourses, 
the  finest  examples  of  the  ironwood  tree  were  seen.  One  of  them 
was  three-fourths  of  a  meter  (2^  feet)  in  diameter  and  10  meters  (33 
feet)  in  height. 

PTELEA  TRIFOLIATA  Linnaeus. 

HOFTREE. 

Several  species  of  Ptelea  were  collected.  On  San  Jose  Mountains, 
State  of  Sonora,  Mexico,  was  found  Ptelea  mncta  Greene  and  perhaps 
P.  hetulifolia;  on  San  Luis  Mountains  was  found  P.  jucunda  Greene, 
a  handsome  species  with  chestnut -colored  branches,  while  on  Hua- 
chuca  Mountains  P.  eognnta  (ireene  is  a  common  shrub.  The  leaves 
of  the  last  exhale  a  very  powerful  odor. 

HOLACANTHA  EMORYI  A.  Gray. 
HOLACAHTBA. 

This  was  a  large  tree,  west  of  San  Bernardino  River,  near  Monu- 
ment No.  79,  Mexican  Boundary  Line. 
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KCBBERLINIA  SPINOSA  Zuccarini. 
KOSBERLIinA;  JTHfCO. 

An  intricate  spiny  shrub  growing  in  sandy  places  along  the  Rio 
Grande  of  Texas  and  west  to  Tucson,  Arizona. 

FREMONTODENDRON  CALIFORNICUM  (Torrcy)  CoviUe. 
FREKONT  TREE;  7REM0HTIA. 

This  tree  was  found  in  the  Jamul  Valley,  between  El  Nido  and 
Dulzura,  California. 

RHUS  INTEGRIFOLIA  (Nuttall)  Bentham  and  Hooker. 
WESTERN  SUKAOH. 

This,  the  only  arborescent  species  of  sumach  seen  by  us  on  the 
Mexican  Line,  was  found  at  Point  Loma,  San  Diego  County,  Cali- 
fornia. 

ACER  SACCHARUM  GRANDIDENTATUM  (NuttaH)  Sudworth. 
LAROETOOTH  KAFLE. 

This  is  the  hard  maple  of  the  Mexican  Border  region.  I  also 
saw  it  in  the  Mogollon  Mountains,  of  central  Arizona,  where  the 
leaves  turned  red  in  October.  Usually  it  is  a  small  tree  in  ravines 
or  canyons  of  the  mountains;  but  in  Turkey  Canyon,  in  the  San  Luis 
Mountains,  near  Monument  No.  66  of  the  Mexican  Boundary  Line,  a 
tree  was  found  which  measured  2.25  meters  (7.4  feet)  in  circumfer- 
ence 1  meter  alcove  the  ground,  the  trunk  continuing  about'  the  same 
size  for  6  meters  (20  feet),  then  dividing  into  three  nearly  equal 
branches.  This  tree  was  estimated  to  be  about  18  meters  (59  feet) 
in  height."  Several  trees  of  this  species  in  the  neighborhood  approach 
this  one  in  height.  It  was  common  at  about  1,970  meters  (6,000  feet) 
altitude  on  the  San  Luis,  San  Jose,  and  Huachuca  mountains. 

ACER  NEGUNDO  Linnaeus. 
BOXELDER. 

The  boxelder  was  found  on  the  San  Jose  Mountains,  State  of 
Sonora,  Mexico,  and  on  the  Huachuca  Mountain^  and  the  Verde 
River,  in  Arizona,  ranging  in  altitude  from  1,006  meters  or  3,300  feet 
(in  the  Verde  Valley)  to  2,085  meters  or  6,840  feet  (canyon  on  north 
side  of  the  San  Jose  Mountains). 

UNGNADIA  SPECIOSA  Endlicher. 
TEXAS  BUCKETE;  KEZIOAH  BUCXEYE. 

This  is  a  very  small  tree,  found  in  the  vicinity  of  Fort  Clark, 
Kinney  County,  Texas.  The  seeds  or  "  beans  "  are  similar  to  chest- 
nuts, but  poisonous. 

«  A  pbotofcraph  of  this  troo  is  reproduced  and  faces  page  15  of  the  Report  of 
the  Boundary  Commission,  1808. 
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8APINDUS  MARGINATUS  Willdenow. 
WILD  CHINA  TRSS. 

Tlio  wild  china  tn»o  was  fouiul  uloii«r  l^\^  Moras  Creek  at  Fort 
('lark  and  on  the  San  IVdro  River  in  Texas,  and  thence  along  the 
Horder  liino,  in  theSonoran  Life  Zone,  to  sonth-central  Arizona,  rang- 
ing,' in  altitude  from  ;U)0  to  1,070  meters  (about  1,000  to  3,500  feet). 
It  was  abundant,  forming  handsome  shady  groves  in  valleys  on  the 
headwaters  of  the  Yaqui  River  and  in  the  Verde  Valley  of  central 
Arizona. 

RHAMNUS  CROCEA  Nuttall. 
EYEROREEN  BUOKTHORN. 

This  tree  was  found  at  Campbell's  Ranch  at  Laguna,  in  the  Coast 
Range  Mountains,  32/2  km.  (20  miles)  north  of  Campo,  and  on  San 
Clemente  Island.  This  last  specimen  but  slightly  resembles  Rhammis 
itisularis  Greene. 

RHAMNUS  PURSHIANA  de  CandoUe. 
BEARBERRT;  OASOARA  BUCKTHORN. 

The  bearberry  was  found  in  the  San  Luis,  San  Jose,  and  Huachuca 
mouniuins,  and  on  the  headwaters  of  the  Cajon  Bonito  Creek  near 
the  boundary  of  Sonora  and  Chihuahua,  Mexico. 

ZIZYPHUS  OBTUSIFOLIUS  Gray. 
OBTUSELEAF  ZIZYFHUS. 

In  Arizona  and  Sonora  this  species  sometimes  becomes  a  small 
tree  having  a  trunk  1  to  4  decimeters  in  diameter  and  a  height  of  8  to 
0  meters.  The  branches  are  all  armed  with  very  long  spines.  It 
usually  branches  from  the  ground  around  main  trunks,  spreading  so 
as  to  form  an  impenetrable  growth. 

CEREUS  GIGANTEUS  Engelmann. 
GIANT  CACTirS. 

This,  our  tallest  cactus.  Invars  an  edible  fruit  and  attains  the  height 
of  12  meters  (40  feet).  It  is  known  in  Arizona  and  Sonora  as  the 
''  sahuara.'"  A  g(K)d  picture  of  it  faces  page  23  of  the  Report  of  the 
Btuuidary  Conunissicm,  published  in  Iv^lKS.  As  we  moved  west  on  the 
^Mexican  Line  this  species  fii*st  appeared  in  canyons  of  the  Pajaritos 
Mountains,  west  of  Nogales,  near  Monument  Xo.  130.  It  extended 
westward  to  the  west  base  of  the  (iila  Mountains,  east  of  the  Colorado 
River.  In  the  lower  course  of  the  Santa  Cruz  Valley,  from  Tumaca- 
cori  northward  in  Arizona,  its  rangt^  extends  farther  eastward  than 
on  the  Boundary  Line.    It  reaches  up  the  Agua  Fria  Valley  of  central 
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Arizona  to  the  head  of  Black  Canyon  (between  Antelope  and  Bumble 
Bee),  and  up  the  Verde  River  to  Bloody  Basin,  between  old  forts 
Verde  and  McDowell.  It  also  occupies  southern  slopes  of  hills  be- 
tween San  Carlos  and  Globe  City,  Arizona.  On  Tonto  Creek  its 
range  extends  nearly  to  the  Wild  Eye.  Large  sahuaras  (40  feet 
in  height)  were  noted  on  Ash  Creek,  a  tributary  of  the  Gila,  at 
the  foot  of  Black  Canyon,  in  Graham  County,  Arizona.  The  sahuara 
affords  safe  nesting  places  for  many  species  of  birds  and  a  secure 
retreat  to  several  small  mammals.  It  seldom  grows  upon  the  desert 
plains,  but  appears  as  soon  as  the  bordering  foothills  are  approached, 
extending  up  the  slopes  and  canyons  to  the  upper  limit  of  the  Lower 
Sonoran  zone.  (Plate  VIII,  fig.  1.)  On  April  4, 1885, 1  passed,  near 
Rillito  Station  in  the  Santa  Cruz  Valley,  a  ranch  owned  by  an 
Englishman  who  had  planted  Cereus  giganteus  to  form  a  fence,  which 
would  have  been  a  great  success  had  not  he  mistaken  some  Echino- 
eactiis  wislizeni  for  the  sahuara,  the  latter  having  outgrown  the 
bisnagas,  leaving  gaps  in  his  fence.  Respecting  the  season  of  flower- 
ing, etc.,  I  find  the  following  data  in  my  journal  : 

May  5, 1885,  when  marching  from  Mountain  Spring  to  Fort  Lowell, 
Arizona,  I  saw  circles  of  opening  buds  on  the  summits  of  the  sahuaras 
for  the  first  time.  Four  days  later,  on  Picacho  Peak,  Arizona,  the 
sahuaras  were  crowned  with  wreaths  of  white  flowers.  At  Casa 
Grande,  May  10 — 

aU  of  tbo  sahuaras  are  now  In  bloom.  *  •  •  After  turning  the  point  of  a 
mountain  lietween  tlie  Gila  River  and  Phoenix,  Arizona,  we  came  to  a  forest 
of  the  giant  sahuara,  which  I  noted  as  being  of  somewhat  larger  size  and  more 
branched  than  tliose  seen  between  here  and  Mountain  Spring  [near  Tucson].  I 
think  one  that  I  saw  would  measure  between  40  and  50  feet  in  height,  but  this 
may  be  an  overestimate.  One  of  its  arms  or  Joints  would  exceed  the  average 
size  of  those  growing  about  Bumble  Bee  or  on  New  River — ^the  northern  and 
upiier  limit  of  its  range. 

Lieutenant  Gaillard  writes : 

Probably  nowhere  along  the  boundary  does  the  cactus  growth  attain  such 
luxuriance  as  in  the  foothills  of  the  Sonoyta  Valley.  The  giant  cactus  here 
attains  a  height  of  40  or  50  feet  and  forms  perfect  forests,  if  the  word  forest 
can  proi)erly  be  applieil  to  a  collection  of  these  strange,  ungainly,  helpless- 
looking  objects,  which  seem  at  times  to  stretch  out  clumsy  arms  appealingly  to 
the  traveler,  and  which  one  can  not  see  on  its  native  desert  without  uncon- 
sciously associating  it  with  the  uncouth  forms  of  vegetation  peculiar  to  the 
Carboniferous  era. 

Maj.  John  G.  Bourke  gives  the  following: 

And  the  majestic  "pitahaya,"  or  candelabrum  cactus,  whose  ruby  fruit  had 
Jong  since  been  raidcnl  ui)on  and  carried  off  by  flocks  of  bright-winged  humming- 
birds, than  which  no  fairer  or  more  alert  can  be  seen  this  side  of  Brazil.  The 
**  pitahaya  '*  attains  a  great  height  in  the  vicinity  of  Grant,  Twrson,  and  Mac- 
Dowell  [Arizona],  and  one  which  we  measured  by  its  shadow  was  not  far 
from  55  to  GO  feet  above  the  ground.— On  the  Border,  2d  ed.,  1892,  pp.  53-54, 
30639— No.  50— 07  M 5 
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CEREUS  THURBERI  En^elmann. 
THUSBER  OAOTUS;  PIT  AH  A  YA;  FITAHATA  DTJLOE. 

On  the  Boundary  Line  this  huge  plant  ranges  from  the  Sierra  del 
Cobota  west  to  the  Quitobaquita  Mountains  (Monuments  Nos.  150  to 
176).  Its  range  does  not  extend  far  into  the  United  States,  probably 
nowhere  reaching  the  Southern  Pacific  Eailroad.  It  bears  an  excel- 
lent fruit,  two  crops  ripening  each  year,  in  July  and  October.  The 
Papagos  live  on  it  exclusively.     (Plate  VIII,  fig.  2.) 

CEREUS  SCHOTTII  Engelmann. 
SOEOTT  OA0TV8;  SINITA. 

This  superb  cactus  was  found  only  between  the  Sierra  de  la  Salada 
(Monument  No.  175)  and  Monument  No.  179.  On  most  of  this 
stretch  of  country  it  was  very  abundant. 

The  range  of  another  giant  cactus  {Cerevs  pringlei)  extends  north 
to  within  40  miles  of  the  United  States  border,  south  of  the  Sonoyta 
Valley. 

OPUNTIA  FULGIDA  Engelmann. 
OEOYA. 

This  arborescent  Cylindropuntut  reaches  the  height  of  3  meters,  or 
10  feet.     It  is  abundant  in  southern  Arizona. 

OPUNTIA  VERSICOLOR  Engelmann. 
TREE  GACTTJS. 

The  tree  cactus  is  a  striking  feature  of  the  scenery  of  Arizona  and 
Sonora,  where  it  is  locally  abundant. 

OPUNTIA  SPINOSIOR  (Engelmann)  Toumcy 

SIOURA. 

Locally  abundant  on  the  Sonora-Arizona  boundary. 
ARBUTUS  ARIZONICA  (Gray)   Sargent. 
ARIZONA  KASROl^A. 

The  madrona  is  a  spreading  tree,  with  reddish-brown  rough  bark. 
It  was  found  on  the  San  Luis,  Mule  San  Jose,  and  Iluachuca  moun- 
tains, occupying  a  zone  extending  from  near  the  junction  of  the 
upper  Sonoran  and  Transition  nearly  to  the  Canadian  or  lower 
Boreal.  Its  ascertained  vertical  range  is  from  1,770  meters,  or  5,800 
feet  (Millers  Canyon,  Iluachuca  Mountains),  to  2,3t20  meters,  or 
7,000  feet  (San  Jose  Mountains,  Sonora,  Mexico).  Some  remark- 
ably fine  examples  of  this  tree  were  found  near  a  sj)ring  in  Turkey 
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Canyon,  on  the  west  side  of  the  San  Luis  Mountains,  at  an  altitude 
of  about  1,970  meters  (6,000  feet).  The  largest  was  photographed 
October  2,  1893;  three  trunks  sprang  from  a  common  bole,  perhaps 
measuring  9  meters  (29  feet)  in  circumference.  The  individual 
trunks  measured,  respectively,  1  meter  above  the  bole,  3.18  meters 
(10  feet),  2.51  meters  (8.2  feet),  and  1.07  meters  (3.3  feet)  in  circum- 
ference, and  the  trees  were  about  20  meters  (65  feet)  in  height. 

Near  the  Boundary  Line,  on  the  west  side  of  the  San  Luis  Moun- 
tains, at  the  altitude  of  1,920  meters  (6,300  feet),  I  saw  a  grove  of 
madronas  composed  of  unusually  large  trees.  The  largest  was  a 
double  tree  having  a  short  trunk  measuring  3.5  meters  in  circum- 
ference, the  forks  measuring,  respectively,  2.2  and  1.69  meters  in  cir- 
cumference; height  estimated  at  10  to  12  meters  (35  to  40  feet). 

ARCTOSTAPHYLOS  PUNGENS  Humboldt,  Bonpland,  and  Kunth. 

XAKZAiriTA. 

The  manzanita  is  a  gnarled  and  twisted  shrub  or  low  tree,  having 
smooth  and  shiny  reddish-brown  bark,  and  berries  which  in  their  sea- 
son are  the  favorite  food  of  bears,  squirrels,  and  pigeons.  It  was 
found  in  the  Upper  Sonoran  and  Transition  Zones  of  all  the  high 
mountains  of  the  Elevated  Central  Tract  from  the  San  Luis  to  the 
Pajaritos  (Monuments  Nos.  64  to  136).  In  the  Canelo  Hills,  north- 
west of  the  Huachuca  Mountains,  Arizona,  was  seen  an  arborescent 
manzanita  4  meters  (15  feet)  in  height  and  measuring  almost  a  meter 
(3  feet)  in  girth  of  trunk. 

Other  species  of  Arctostaphylos  were  abundant  throughout  the 
mountains  of  the  Coast  Range  in  California. 

BUMELIA  RIGIDA  (A.  Gray)  SmaU. 
BJiiTTJJIWOOD. 

This  is  a  spiny  shrub  or  small  tree  of  the  Sonoran  Life  Zone,  rang- 
ing from  western  Texas  to  Arizona.  In  appearance  it  is  not  unlike 
Zizyphus.  The  largest  one  seen  on  the  San  Bernardino  River  at 
Monument  No.  77  was  about  8  meters  (25  feet)  in  height. 

BRAYODENDRON  TEXANUM  (Scheele)  Small.    {Diospyros  texana  Sclieele,) 

KEXIOAH  PSBSnnON. 

The  Mexican  persimmon  was  abundant  in  the  region  surrounding 
Fort  Clark,  in  Kinney  County,  Texas.     It  flowers  in  April  and  May. 

FRAXINUS  CUSPIDATA  Torrey. 
7BIHGE  A8H. 

The  fringe  ash  was  only  found  by  us  on  the  main  Hachita  peak 
of  the  Big  Hatchet  Mountains,  in  Grant  County,  New  Mexico. 
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FRAXINUS  VELUTINA  Torrcy. 
LEATHESLEAP  ASH. 

This  is  the  common  ash  of  the  Mexican  Boundary  region.  Going 
west  we  first  saw  it  in  damp  canyons  of  the  Dog  Mountains,  and  at 
Alamo  Hueco  Spring,  in  Grant  County,  New  Mexico.  It  was  a  com- 
mon tree,  west  to  the  Patagonia  Mountains,  Arizona,  occupying 
damp  situations  through  the  Elevated  Central  Tract,  in  the  Upper 
Sonoran  and  Transition  Zones.  In  the  Verde  Valley  of  central 
Arizona  it  grows  as  low  as  910  meters  (3,000  feet),  and  on  San 
Jose  Mountain,  State  of  Sonora,  Mexico,  it  was  found  up  to  2,290 
meters  (7,500  feet).  Specimens  from  the  Dog  Mountains,  New 
Mexico,,  have  much  broader  leaves  than  those  from  more  western 
localities.  On  the  Mexican  border  this  tree  reaches  the  height  of 
25  meters  (80  feet),  with  the  trunk  0.64  meter  (2  feet)  in  diameter. 
At  the  Upper  Spring,  in  a  canyon  on  the  north  side  of  the  San  Jose 
Mountains  (altitude  2,210  meters  or  7,250  feet)  is  a  grove  of  ash 
trees,  seven  of  which  measure  from  0.3  to  0.5  meter  in  diameter  and 
from  15  to  20  meters  (50  to  80  feet)  in  height. 

CHILOPSIS  LINEARIS  (Cavanilles)  Sweet. 
DESEKT  WILLOW. 

A  willow -like  tree,  about  6  meters  (20  feet)  in  height,  bearitig 
terminal  racemes  of  purplish  flowers,  and  seed  pods  25  cm.  in 
length.  (Plate  IX,  fig.  1.)  It  grows  in  sandy  water  courses  in 
dry  districts  from  Texas  to  California,  and  belongs  to  the  Sonoran 
Life  Zone.  I  obtained  it  at  Fort  Clark,  Kinney  County,  Texas. 
After  leaving  the  Rio  Grande  it  was  not  seen  until  reaching  the 
Upper  Corner  Monument  (No.  40),  in  Grant  County,  New  Mexico. 
It  was  common  thence  in  suitable  localities  west  to  Mountain  Spring, 
halfway  up  the  east  slope  of  the  Coast  Range  of  California.  It  is 
also  abundant  in  central  Arizona. 

SAMBUCUS  MEXICANA  de  CandoUe. 
WRXTQAW  ELDER. 

On  the  east  side  of  the  Huachuca  Mountains,  Arizona,  2,290 
meters  (7,500  feet)  altitude,  an  elder  tree  4.5  meters  (15  feet)  high, 
with  a  trunk  measuring  nearly  a  meter  (3  feet)  in  circumference,  was 
found.  This  specimen  (No.  1559,  U.  S.  Nat.  Mus.)  is  marked  as 
having  been  determined  by  Dr.  N.  L.  Britton ;  but  I  have  since  seen 
the  ripe  fruit,  which  is  red.  It  should  l>e  compared  with  the  red- 
berry  elder  (Sambitn/a  cnlUcarpa  Greene).  No  equally  large  indi- 
viduals were  seen,  but  the  species  was  found  in  several  places  in  the 
Huachuca  Mountains,  extending  its  range  up  into  the  pine  l)elt.  On 
the  San  Jose  Mountain,  Sonora,  Mexico,  it  was  obtained  from  2,200 
to  2,225  meters  (7,200  to  7,300  feet)  altitude. 
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1.  Chilopsis  linearis  (See  Page  68>. 

2.  Rio  Grande  Opposite  the  First  Monument  (See  Page  80). 
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SAMBUCUS  GLAUCA  Nuttall. 
PALE  ELDER;  BANCO. 

On  the  east,  the  Mexican  sanco  was  first  met  with  on  the  Santa 
Cruz  River  of  Sonora  and  Arizona,  its  range  extending  westward 
across  the  Coast  Range  of  California.  Specimens  were  collected  in 
Arizona,  California,  Lower  California,  and  Sonora,  Mexico.  Its 
habitat  is  along  permanent  streams  and  about  springs  in  the  Sonoran 
Life  Zone.  At  Santo  Domingo,  on  the  Sonoyta  River,  Sonora,  Mexico, 
Don  Cypriano  Ortejo,  alcalde  of  the  village,  showed  me  a  tree 
(specimen  No.  2718)  measuring  1.5  meters  (5  feet)  in  circumfer- 
ence and  8  meters  (26  feet)  in  height,  which  was  known  to  l^e  34 
years  old  in  the  year  1894.  This  was  the  largest  one  seen,  although 
many  in  the  Santa  Cruz  Valley  were  large. 

INTSODUGED    SPECIES   OF   TREES,  NOW   GROWING  WITHOUT   CULTIVATION   ON 
THE  KEXICAN  BORDER  OF  THE  UNITED  STATES. 

CHAMAECYPARIS  sp. 
CEDAK. 

An  ornamental  shade  tree  which  has  sparingly  escaped  from  cul- 
tivation at  Brackettville,  Kinney  County,  Texas. 

FICUS  sp. 

FIG. 

Large  trees  wore  found  growing  without  cultivation  at  Strickland 
Springs,  Kinney  County,  Texas;  in  the  Pozo  Verde  Mountains,  Ari- 
zona ;  in  the  neighborhood  of  Sonoyta,  Sonora ;  and  at  Rancho  de  San 
Isidro,  Lower  California. 

MELIA  AZBDARACH  Linnaeus. 

CHINA  TREE;  PKIDE  OF  IITDIA. 

A  favorite  shade  tree,  introduced  from  Persia,  and  now  thoroughly 
naturalized  in  Texas.  The  umbrella  china-tree  {Melia  azedarch 
vmhraculifera  Sargent)  grows  luxuriantly  at  Fort  Clark,  Texas. 

SCHINUS  MOLLE  Linnaeus. 
FEFFEE  TREE. 

A  favorite  shade  tree  in  southern  California,  often  growing  half 
wild  about  deserted  ranches. 

EUCALYPTUS  (several  species). 

Shade  trees  at  Tucson  and  La  Osa,  Arizona,  and  throughout  the 
coast  region  of  southern  California. 


70  BULLETIN   56,  UNITED   STATES   NATIONAL  MUSEUM. 

NICOTIANA  GLAUCA  Graham. 
OONETOK;  TBOHASORA:  TOBAOOO. 

A  South  American  tree,  naturalized  and  frequently  cultivated  on 
the  Mexican  Border,  from  Texas  to  California.  "  Natives  of  Buenos 
Ayfes;  naturalized  in  Mexico;  formerly  cultivated;  now  wild" 
(Botany  of  California).  ' 

Several  introduced  species  of  palm  grow  in  semicultivation  on 
the  Mexican  Border,  about  towns. 

LIFE  AREAS  OF  THE  MEXICAN  BOUNDARY  REGION. 

The  land  areas  of  North  America  comprise  three  primary  biologic 
regions :  a  Boreal  Region,  an  Austral  Region,  and  a  Tropical  Region, 
each  forming  a  broad  belt  that  extends  transversely  across  the  con- 
tinent. In  general,  the  Boreal  Region  corresponds  to  British  Amer- 
ica, also  including  Greenland  and  Alaska ;  the  Austral  Region  to  the 
United  States;  and  the  Tropical  Region  to  Mexico,  the  West  Indies, 
and  Central  America.  Owing  to  the  differences  of  temperature  as  a 
controlling  factor,  the  boimdaries  of  these  primary  regions  are,  how- 
ever, very  irregular,  conforming  to  certain  isothermal  lines,  rather 
than  to  parallels  of  latitude.  Thus,  over  limited  and  detached  areas 
in  which  differences  in  altitude  give  similar  temperatures,  the 
Boreal  belt  is  pushed  south  through  the  whole  breadth  of  the  Aus- 
tral, and  extends  into  Mexico,  or  portions  of  the  Austral  belt  are 
crowded  across  the  Tropical,  as  in  the  high  table-land  of  Mex- 
ico. It  is  not  strange,  therefore,  that  while  the  border  region  of 
Mexico  and  the  United  States  lies  in  greater  part  wuthin  the  low- 
est division  of  the  Austral  Region  (Lower  Austral  Life  Zone),  a  line 
drawn  from  either  end  of  the  Boundary  Line  to  the  summit  of  San 
Francisco  Mountains,  in  central  Arizona,  crosses  the  same  primary 
life  areas  that  are  bisected  by  a  line  drawn  from  the  equator  to  the 
north  pole  through  the  continent  of  North  America.  The  mountain 
ranges  crossed  by  or  in  close  proximity  to  the  Mexican  Boundary  Line 
are  not  nearly  so  high  as  San  Francisco  Mountains,  which  is  the 
highest  land  in  Arizona ;  but  we  have,  nevertheless,  portions  of  each 
of  the  three  primary  biologic  regions  in  the  boundary  strip,  begin- 
ning on  the  east  with  the  Tamaulipan  or  highest  division  of  the 
Tropical  Region,  rising  through  the  three  subdivisions  of  the  Aus- 
tral Region,  penetrating  the  lowest  zone  (Canadian)  of  the  Boreal 
in  the  highest  mountains  of  the  interior,  and  again  descending 
through  the  Austral  to  the  I^wer  Calif ornian  division  of  the  Tropical 
Region  on  the  west. 

Although  the  Tropical  and  Boreal  areas  of  the  Mexican  Boundary 
strip  are  so  small  as  to  be  geographically  insignificant,  the  fact  that 
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each  possesses  a  wholly  distinct  flora  and  fauna  gives  them  biological 
importance  out  of  proportion  to  their  extent.  Before  proceeding  to 
a  discussion  of  the  composition  of  their  faunal  ard  floral  elements, 
it  will  be  well  to  take  up  the  subject  of  subdivisions  of  the  primary 
regions,  which  may  be  classified  as  below : 


Primary  regions,  Hecondary  life  zones. 

i  1.  Arctic  or  Arctic- Alpine  Zone. 

1.  I^jreal  UeKion -<  2.  Iludsonian  Zone. 

(  8.  Canadian  Zone. 

{4.  Transition  Zone. 
5.  l'i)i)er  Austral  Zone. 
(J.  I^wer  Austral  Zone. 
V\.  Tropical  Uegion 7.  Tropical  Areas. 


The  Boreal  and  Austral  regions  are  each  naturally  divided  into 
three  subsidiary  transcontinental  zones,  their  boundaries  being  irregu- 
larly sinuous  in  conformity  to  the  governing  isotherms,  just  as  in  the 
case  of  the  primary  regions.** 

"A  knowledge  of  the  life  areas,  and  of  the  so-called  faunas  and  floras  is 
indispensable  to  the  student  of  biology  whose  field  has  an  uneven  surface, 
or  occupies  a  large  extent  of  country.  The  time  silent  in  mastering  the  life 
zones  of  his  field  will  save  the  exi»euditure  of  a  vast  amount  of  speculative 
energy — in  wondering,  for  instance,  why  it  Is  that  he  finds  as  many  forms  of  a 
certain  group  at  a  certain  point  on  the  Pacific  slojje  of  the  Sierra  Nevada  of 
California  as  are  found  between  those  mountains  and  the  Atlantic,  the  answer  to 
which  is  that  the  Siuue  life  areas  fall  within  each  field,  ofie  in  a  l)elt  only  10 
miles  in  width,  the  other  more  than  200  times  as  wide.  The  Historical 
Synopsis  of  Faunal  and  Floral  Divisions  I»roi)osed  for  North  America,  by 
Dr.  C.  Hart  Merriam  (Proc.  Hiol.  Soc.  Wash.,  VHI,  pp.  0  to  20),  gives  the 
principal  authorities  on  distribution  and  life  areas  in  America ;  while,  for  work- 
ing purposes,  the  following  will  suffice: 

By  Dr.  J.  A.  Allen:  On  the  Mammals  and  Winter  Birds  of  East  Florida, 
with  *  *  *  a  Sketch  of  the  Bird-Fauna*  of  Eastern  North  America.  Bull. 
Mus.  (^omp.  Zoiil.,  II,  No.  3,  April,  1871. 

The  (Jeographical  Distribution  of  North  American  Mammals.  Bull.  Amer. 
Mus.  Nat.  Hist.,  XIV,  Art.  XIV,  December  20,  1802,  pp.  100  to  243,  with  4 
colored  maps. 

By  Dr.  C\  Hart  Merriam :  Results  of  a  Biological  Survey  of  the  San  Francisco 
Mountain  Uegion  and  Desert  <»f  the  Little  Colorado,  Arizona.  North  American 
Fauna.  No.  3,  September  11,  181K),  pp.  130-|-vii,  with  numerous  colored  maps  and 
charts. 

The  (}<H)graphic  Distribution  of  Life  in  North  America,  with  SiHH*ial  Refer- 
ence to  the  Mannnalia.  Proc.  Biol.  Soc.  Wash.,  VII,  pp.  1  to  (U,  with  colored 
map. 

Laws  of  Temi>erature  Control  of  the  Geographic  Distribution  of  Terrestrial 
Animals  and  Plants.  The  National  Geographic  Magazine,  VI,  December  20,  1804, 
pp.  22t)  to  2:W,  with  four  colored  maps. 

The  G«)graphic  Distrilmtion  nf  Anininls  and  Plants  in  North  America. 
Yearl)ook  of  the  V.  S.  Department  of  Agriculture  for  1804,  pp.  203  to  214,  with 
map  showing  life  zones  of  the  United  States. 
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For  an  early*  account  of  the  life  zones  or  belts  of  plant  and  animal 
life  in  the  mountainous  portion  of  Arizona  between  the  Gila  and 
Colorado  rivers,  including  San  Francisco  Mountain,  attention  is 
called  to  the  writer's  essay  ^  on  the  ornithology  of  the  alpine  portions 
of  the  area  under  consideration,  based  on  field  work  extending  from 
1884  to  1888,  in  which  100  species  of  birds,  excluding  intruders  from 
the  upper  Austral  Zone,  are  given  as  representing  the  avifauna  of 
the  Transition  and  Boreal  zones. 

It  will  be  observed,  on  perusal  of  Ihe  literature  relating  to  life 
areas,  cited  above,  that,  accepting  Dr.  C.  Hart  Merriam's  latest  conclu- 
sions, which  practically  differ  from  those  of  Allen  and  other  natural- 
ists only  in  nomenclature,  that  we  have  returned  to  the  teaching  of 
our  early  physical  geographies;  that  there  are  but  three  primary 
biologic  and  climatic  regions  the  world  around.  Tropical,  Arctic  (or 
Antarctic),  and  Austral  (or  Temperate) — hot,  cold,  and  interme- 
diate— and  that  these  are  based  entirely  on  temperature. 

Doctor  Merriam's  latest  work,  in  extending  the  long-recognized 
eastern  life  zones  across  the  continent  to  the  Pacific,  is  theoretically 
logical  for  three  reasons:  (1)  Because  these  six  subdivisions  of  the 
Austral  and  Boreal  regions  are  based  on  practical  work  in  the  East, 
where  they  were  originally  established  by  the  older  naturalists — 
Allen,  Verrill,  and  many  others — for  convenience  of  classification 
of  associated  groups  of  animals  and  plants,  and  in  the  West  they 
could  be  utilized  as  convenient,  even  if  not  natural,  subdivisions  of 
the  primary  regions;  (2)  because  practical  field  work  in  the  West, 
largely  conducted  under  the  guidance  of  Doctor  Merriam  himself, 
has  proved  that  these  zones  are  just  as  natural  and  just  as  conven- 
ient in  the  West  as  they  are  in  the  East;  and  (3)  that  the  same 
zones  exist  on  all  sides  of  the  earth  and  on  both  sides  of  the  equator, 
and  might  as  well  have  been  continued  at  once  around  the  Old  World 
and  the  New,  in  which  case  appropriate  names  could  have  been  ap- 
plied to  each.  While  there  is  nothing  new  in  the  theory  of  "  life 
areas  "  and  "  temperature  control,"  their  general  systematic  appli- 
cation to  the  problems  dealing  with  the  natural  distribution  of  plants 
and  animals  on  the  earth,  and  with  their  artificial  introduction  into 
new  areas  for  the  uses  of  man  is  a  matter  of  importance.  Doctor 
Merriam  has  defined  with  admirable  clearness  a  sufficient  number  of 
sections  of  circumpolar  life  zones,  covering  the  North  American 
continent,  for  present  use;  and  it  is  desirable  that  his  system  of 
nomenclature  be  generally  adopted  in  dealing  with  them,  on  account 
of  its  popularity  and  of  the  large  amount  of  work  already  based 
upon  it.  The  correlation  of  the  life  zones  of  the  Old  World  to  those 
of  the  New  has  already  been  taken  up  by  field  naturalists  employed 
by  the  United  States  National  Museum. 

oAuk,  VII,  January  to  July,  1890,  pp.  45-55  and  251-2C>4. 
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DIFFERENTIATION  TRACTS.^ 

WTien  the  collection  of  mammals  from  the  Mexican  Boundary,  was 
assembled,  it  became  obvious  immediately  that  all  of  the  forms  varied 
geographically  and  that  certain  regions  stamped  certain  peculiari- 
ties upon  all  of  the  species  inhabiting  them.  Pallid  forms  came 
always  from  the  two  deserts,  and  dark  forms  from  the  elevated  tract 
which  separates  them  and  from  the  coastal  regions  bordering  the  Gulf 
of  Mexico  and  the  Pacific  Ocean.  Again,  the  pallid  forms  from  the 
high  Eastern  Desert  Tract  differed  from  the  pallid  races  of  the  same 
species  in  the  low  Western  Desert  Tract,  and  the  darker  forms  from 
the  Elevated  Central  Tract  differed  appreciably  from  those  of  the 
Middle  Texan  Tract  and  the  Pacific  Coast  TrAct.  Besides  these  five 
principal  tracts,  which  cover  almost  the  whole  extent  of  the  Mexican 
Boundary,  it  was  found  that  the  elements  of  differentiation  tracts 
penetrate  the  line  from  north  or  south  at  several  points,  and  these 
have  been  styled  Minor  Differentiation  Tracts,  as  they  are  not  fairly 
bisected  by  the  Mexican  Boundary  Line.  The  islands  off  either  ex- 
tremity of  the  Boundary  Line  also  furnish  peculiar  mammal  forms, 
and  have  been  called  Insular  Differentiation  Tracts.  As  a  whole,  the 
mammals  conform  regularly  to  the  characteristics  impressed  upon 
them  by  differences  in  these  tracts.  It  is  certain  that  no  mammal  is 
precisely  the  same  in  any  two  of  the  five  principal  tracts,  although 
the  degree  of  variation — which  is  by  no  means  confined  to  differences 
in  color,  but  extends  to  form,  proportion,  and  size — varies  in  differ- 
ent groups  and  species.  In  many  cases  species  pass  through  a  regu- 
lar intergradation,  on  the  borderland,  in  passing  from  one  tract  to 
the  next.  In  this  work  I  have  characterized  these  intergrading 
forms  as  subsjDecies,  distinguishing  as  full  species  overlapping  and 
separated  forms,  when  the  latter  are  not  known  to  intergrade  in 
regions  north  or  south  of  the  line.  In  the  order  of  occurrence,  from 
east  to  west,  the  tracts  are  as  given  below :  ^ 

Padre  Island  Tract, 

Tamaulipan  Subtropical  Tract. 

Middle  Texan  Tract. 

Eastern  Desert  Tract. 

Elevated  Central  Tract. 

Yaqiii  Basin  Subtropical  Tract. 

Western  Desert  Tract. 

Calif ornian  Subtropical  Tract. 

Pacifc  Coast  Tract. 

Santa  Barbara  Island  Tract. 


fl  See  Plato  II. 

6  The  (letaUcHl  description  of  coUecting  8tations  (pp.  74  to  142)  gives  a  fair 
Idea  of  the  asooKrapliie  featurt^H  of  the  several  tracts. 
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Padre  Island  Tract. — This  comprises  the  low,  sandy  islands  lying 
off  the  coasts  of  Texas  and  Tamaulipas,  on  which  peculiar  (usually 
pale  colored)  mammals  exist. 

Tamaulipan  Subtropical  Tract. — This  corresponds  to  the  Rio 
Grande  embayment,  a  limited  area  about  the  mouth  of  the  Rio 
Grande,  in  which  there  is  an  intrusion  of  Mexican  forms. 

Middle  Texan  Tract. — This  includes  the  region  crossed  by  the  Rio 
Grande  between  the  Rio  Grande  embayment  and  the  Eastern  Desert. 

Eastei'n  Desert  Tract. — This  comprises  a  portion  of  the  Rio  Grande 
Valley  and  a  group  or  chain  of  ancient  lake  basins  and  desert  plains 
extending,  as  bisected  by  the  Boundary  Line,  from  the  Quitman 
Mountains  on  the  east  to  the  meridian  line  of  the  Boundary  100  miles 
west  of  El  Paso. 

Eleoated  Central  Tract. — This  lies  between  the  last  point  (Monu- 
ment No.  53)  and  the  Sonoyta  River  Valley  (Monument  No.  163), 
west  of  the  Cobota  and  Nariz  mountains.  This  area  is  more  complex 
than  the  other  tracts,  as  it  contains  the  high  western  rim  of  the  con- 
tinental divide,  with  altitudinal  zones  ranging  upward  from  the 
Lower  Sonoran  (in  the  Yaqui  Basin)  to  the  lower  edge  of  the  Boreal 
(on  the  highest  mountains) ;  but  nearly  all  of  it  lies  within  the 
Austral  Zone. 

Yaqui  Basin  Subtropical  Tract. — Increased  intensity  of  coloration 
characterizes  the  mammals  from  the  valleys  containing  the'  terminal 
streams  of  the  great  Yaqui  River  of  Mexico,  some  of  which  rise  on 
the  United  States  side  of  the  Boundary. 

^Vestem  Desert  Tract. — This  begins  at  the  Sonoyta  Valley,  at 
Monument  No.  1G3,  and  extends  to  the  east  base  of  the  Coast  Range 
Mountains  (Monument  No.  227).  It  is  divided  by  the  great  Colorado 
River. 

Calif omian  Subtropical  Tract. — This  is  characterized  by  the  intru- 
sion of  a  few  peculiar  forms  from  Mexico,  in  the  Colorado  Valley  and 
along  the  east  base  of  the  Coast  Range  Mountains. 

Pacific  Coast  Tract. — This  occupies  the  strip  of  land  between  the 
Colorado  Desert  and  the  Pacific  Ocean  (Monuments  Nos.  227  to  258) 
on  the  Boundary,  but  extending  far  to  the  north  and  south. 

Santa  Barbara  Island  Trac^.- -Characterized  by  very  distinct 
mammal  forms,  which  have  a  heavy  coloration,  the  reverse  of  those 
found  upon  the  islands  of  the  Gulf  of  Mexico. 

DESCRIPTIONS   OF   PRINCIPAL   COLLECTING   STATIONS-^ 

These  descriptions  are  followed  by  a  condensed  tabular  list  of  102 
principal  collecting  stations  (p.  143),  where  the  most  essential  data 

o  For  location  of  the  eoUectiug  stations  see  Plate  I. 
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respecting  them  may  be  conveniently  referred  to.  In  my  itinerary, 
beginning  on  page  8,  will  be  found  such  facts  regarding  the  inter- 
vening and  surrounding  country  as  seem  to  be  important. 

Station  No.  L — ^Fort  Worth,  Txirrant  County,  Texas.  Altitude, 
193  meters  (623  feet).  Country  rather  flat;  well  wooded  with  decid- 
uous trees.  Birds  and  shells  were  collected  on  the  South  Fork  of 
Trinity  River  January  30  and  31,  1892,  by  Mearns  and  Holzner. 

Station  No.  2. — Fort  Clark,  Kinney  County,  Texas.  Altitude,  308 
meters  (1,011  feet).  The  post  is  located  at  the  head  of  Las  Moras 
Creek,  a  wooded  stream  encircling  it  on  three  sides,  and  is  surrounded 
by  a  low,  nearly  level,  grassy,  mesquite-wooded  country,  in  which 
there  are  a  few  hills  and  ridges  of  limestone.  The  streams  and 
arroyos  are  fringed  with  trees  and  vines,  which  not  infrequently 
meet  from  opposite  sides,  their  branches  interlacing  above  the  w^ater. 
Evergreen  oak,  elm,  and  pecan  are  the  principal  trees  along  the 
streams,  and  patches  of  scrub  oak,  redbud,  black  persimmon,  and 
other  shrubbery  cover  much  of  the  adjacent  strip.  Farther  away 
from  the  streams  the  country  is  more  open  and  grassy,  often  sparsely 
covered  with  mesquite,  which  here  has  a  gracefully  drooping  habit  of 
growth.  The  region  is  thickly  settled,  and  in  a  few  places  the  soil  is 
cultivated. 

This  station  was  occupied  by  me  from  November  5,  1892,  to  June  6, 
1S93,  and  from  July  3  to  July  14, 1893.  Collections  of  mollusks,  crus- 
taceans, vertebrates,  plants,  and  rocks  were  made. 

In  the  autunm  of  1897  I  was  again  ordered  to  Fort  Clark  for  sta- 
tion, and  remained  there  from  November  15,  1897,  to  June  15,  1898, 
when  the  occurrence  of  war  with  Spain  gave  me  a  change  of  location. 
During  this  period  malarial  sickness  prevented  field  collecting  to 
more  than  a  very  limited  extent. 

Flora  of  Fort  Clark. — In  this  vicinity,  owing  to  the  length  of  time 
that  I  was  stationed  here,  extensive  collections  were  made,  as  is  shown 
by  the  following  lists : 

The  most  abundant  native  trees  are : 

Texas  Spanish  bayonet,  Yucca  treculeana  Carriere. 

Pecan  {\i\Q\iovy) ^  Ilicoria  pecan  (Marshall)  Britton. 

Willow,  Salix — several  species. 

Durand  oak,  Querciis  breviloba  (Torrey)  Sargent. 

Texas  oak,  Quercus  texana  Buckley. 

Cedar  elm,  Ulmiis  crassifolia  Nuttall. 

Sugarberry,  Celtis  mississippiensis  Bosc. 

Red  mulberry.  Morns  rubra  Linnaeus. 

Sycamore,  Platanus  occidentalis  Linna?us. 

Huisache,  Acacia  famesiana  (Linnajus)  Willdenow. 
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Prairie  mesquite,  Prosopis  glandidosa  Torrey. 

Texas  redbud,  Cercis  reniformis  Engelmann. 

Coral-bean.  Frijolito.  "Laurel,"  Sophora  secundiHora  (Cava- 
nilles)  de  Candolle. 

Texas  buckeye,  Ungnadia  speciosa  Endlicher. 

Wild  china,  Sapindus  marginatus  Willdenow. 

Mexican  persimmon,  5rayorf67ir/r"6>7i  ^ca?«n?/m  (Scheele)  Small. 

The  following  half-wild  species  of  trees,  introduced  from  other 
localities,  were  common : 

Cedar,  Chamcpcyparis. 

Fig,  Ficus, 

Umbrella  china  tree,  Melia  azedarach  vmhracidifera  Sargent. 

Desert  willoAv,  Chilopsis  linearis  (Cavanilles)  Sweet.. 

Beautiful  caesalpinia,  Poinriana  pulcherrima  Linntrus. 

The  plants  which  make  up  the  bulk  of  the  chaparral  and  the 
thickets  along  streams  are  the  Texas  barberry  (Berhej'is  trifoliata 
Moricand) ,  the  blackberry  {Ruhus  sp.) ,  the  green-bark  acacia  {Cercid- 
iym  texanvm  Gray),  the  true  acacias  {Acacia  amentacea  de  Can- 
dolle, A.  herlandieri  Bentham,  A,  rc&meriana  Schlechtendal),  the 
Texas  colubrina  (Coluhrina  texensis  Gray),  several  species  of  sumach 
(Rhus  trilobata  Nuttall,  R.  microphylla  Englemann,  etc.),  and  the 
button-bush  {C ephalanthus  occidentalis  Linnepus),  with  which  are 
often  associated  the  Texas  fog- fruit  {Lippia  ligustrina  Britton), 
blazing  star  {Lacinaria) ^  and  horse  nettle  {Solarium  carolinense 
Linna?us).  Vines  of  many  kinds  make  canopies  over  the  smaller 
streams,  and  in  open  spaces  the  "  calabazilla  "  or  wild  pumpkin  {Cu- 
curhita  fwtidissima  Humboldt,  Bonpland,  and  Kunth)  is  abundant. 
Spanish  bayonet,  soapweed  {Yucca  glavca  Nuttall),  and  spotted 
agave  {Agave  7naculosa  Hooker)  cover  much  of  the  dry  plains,  in 
company  with  shrubs  and  members  of  the  cactus  family,  which 
include,  besides  an  abundance  of  prickly  pears  and  Cylindropuntias^ 
Cactus  stellatuH  texanus  (Engelmann),  G evens  {Echinocei'eus)  cces- 
pitoHus  Engelmann  and  Gray,  and  other  species  of  Echinocereus  and 
several  species  of  the  hedgehog-cactus  {Echinocactus  horizontha- 
lonius,  E,  setispinus^  and  E,  harnatocanthus  longihamatns) . 

The  fauna  of  this  station  is  rich.  Crustaceans,  fishes,  birds,  and 
mammals  are  abundant.  The  reptilian  fauna  is  more  varied  than  at 
any  other  station  occupied  by  us.  Turtles  are  numerous  in  species. 
Alligator  rnississipjAensis  Daudin  has  once  been  taken  about  32  km. 
(20  miles)  south  of  Fort  Clark,  and  the  species  is  said  to  exist  in 
lagoons  of  the  Rio  Grande  a  short  distance  to  the  eastward.  Lizards 
are  abundant.  Among  those  collected  are  the  horned  toad  {Phryn- 
oHoma  cormutum)  and  Liolejnsma  laterale  (Say).  The  banks,  pools, 
and  streams  swarm  with  aquatic  reptiles;  on  land  the  bead  snake 
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{Ehips  fuhmis)  and  rattlesnakes  {Crotalas  adamunteus  atrox^)  are 
abundant ;  and  numerous  other  species  were  collected. 

The  following  is  a  list  of  the  land  and  fresh-water  mollusks  collected 
in  the  vicinity  of  Fort  Clark,  Texas :  ^ 


1.  Polygyra  tcxasiana  Moricand. 

2.  Limax  eampcstris  Binuey. 

3.  BuUmulua  dcalhatua  Say. 

4.  Bulimulus       dealhatus      ragsdalei 

Pilsbry. 

5.  Bulimulus    alternatus    marUv    Al- 

bers. 

6.  Olandina  tcxasiana  Pfelffer. 

7.  Pupa  fallax  Say. 

8.  Pupa  contracta  Say. 

9.  Succinea  lineata  W.  G.  Blnney. 

10.  Sitccitwa  a  vara  Say. 

11.  Succinea  lufeola  Gould. 

12.  Hclicina  orhiculata  Say. 

13.  Zonitoidcs  radiatula  Alder. 

14.  Limnwa  columella  Say.   • 

15.  Limnwa  humilis  Say. 

1(5.  Physa  osculans  Ilaldemaii. 
17.  Planorbis  liehmanni  Dunker. 


18.  Planorhis  tumidus  Pfelffer. 

19.  Planorhis  trivolvis  Say. 

20.  Planorhis  hicarinatus  Say. 

21.  Valvata  guatcmalensis  Morelet. 

22.  Atnnicola  peracuta  Walker. 

23.  Amnicola  sp. 

24.  Sphwrium  eleiatum  Haldeman. 

25.  Sphwrium  soliduluyn  Prime. 

26.  Pisidium  compressum  Prime 

27.  Lampsilis  anodontoides  Lea. 

28.  Lampsilis  texasensis  Lea. 

29.  Lampsilis     texasensis     compressus 

Simpson. 

30.  Lampsilis  herlandieri  Lea. 

31.  Lampsilis  meamsi  Simpson. 

32.  Anodonta  imhccillis  Say. 

33.  Unio  popeii  Lea. 

34.  Quadrula  undulata  Barnes. 

35.  Quadrula  couchiana  Lea. 


Station  No.  3. — Fort  Hancock,  El  Paso  County,  Texas.  Altitude, 
760  meters  (2,500  feet).  Post  built  on  bottom  land  beside  the  Rio 
Grande.  Lines  of  cottonwood  and  willow  mark  the  shifting 
courses  of  the  river,  which  dries  up  at  certain  seasons.  The  river 
flats  are  occupied  by  dense  patches  of  arrowwood,  flanked  by  the 
tornillo  or  screwbean  and  mesquite.  Still  farther  back  is  an  arid 
waste  of  sandhills  and  desert  country,  forming  one  of  the  lower  basins 
of  the  Eastern  Desert  Tract,  with  the  characteristic  desert  flora  in 
which  the  Ktpheiihiia  and  a  coarse  Senccio  are  conspicuous. 

This  region  is  sparsely  inhabited,  not  irrigated,  nor  under  culti- 
vation. 

This  important  station  was  occupied  by  me  from  June  7  to  July  2, 
1803.  Large  collections  of  animals  and  plants  were  made.  The 
birds  and  mammals  were  of  special  interest,  particularly  the  former, 
as  they  were  almost  all  breeding  specimens,  frequently  taken  with 
their  nests  and  eggs,  and  all  typical  of  the  Eastern  Desert. 

o  For  convenience  the  determinations  ami  nomenclature  of  Edward  D.  Cope 
in  the  work  entitled  The  C'rocotli liana,  Lizards,  and  Snakes  of  North  America, 
printed  In  the  Rejwrt  of  the  IT.  S.  National  Museum  for  1808,  are  here  adopted. 

^The  greater  part  of  these  were  collecte<l  after  the  puhlicatlon  of  Dr.  Wil- 
liam Ilealey  Dall's  report  on  the  mollusks  collected  hy  the  Biological  Section 
of  the  International  Boundary  Ccmunission,  printed  in  the  Proceedings  of  the 
United  States  National  Museum,  XIX,  1896.  I  am  indel)ted  to  Doctor  Dall  and 
Mr.  Charles  Torrey  Simpson  for  assistance  In  determining  these  species, 
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Uvcitrd  of  tvmiHTaturr  (FahrrnhrU)  ami  tttmthlne  at  Fori  Hanrttck,  TrjiU, 
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Record  of  temperature  (Fahrenheit)  and  sunshine  at  Fort  Hancock^  Texas — 

Continued. 

Mea  n  tern jtera  t  u res. 


I  I 

Month.  '    1880.       1890.       1H91.    I    ItWt. 


1898. 


January 41.48      42.45      86.47      39.78  1     98.23 

February '  47.37  I    47.44      45.30      47.77  1     61.74 

March "  62. M  ,    55.18      60.01,    53.0B  ,     60.(S 

60.68 

May 70.25 

June 77.28 

July 82.62 

Aogiut 78,87 

845ptember •  66.53 

October I  60.70 

November ,  I  4:108      49.06  1    50.06      47.80 

December 4^.01'    44.83      87.89      38.23 


67.83 
79.71 


Average I    81.00      62.13      89.79      59.83,      58.19 


Annual  rainfall :  1KK9,  G.00;  1800,  4.36;  1891,  3.71 ;  1802,  0.04  ;  1803,  5.34. 
Average.  5.25  ;   maximum,  0.04  ;    minimum,  3.71. 

Station  No.  4. — Belen  station,  Southern  Pacific  Railroad,  ¥A  Paso 
County,  Texas.  Altitude,  about  1,100  meters  (a,(UO  feet).  This 
region  was  visited  by  nie  in  June,  1893.  It  is  largely  irrigated  and 
under  cultivation.  Reptiles,  birds,  manimaLs,  and  plants  were  col- 
lected. 

Vegetation. — The  Rio  (irande  and  the  irrigation  acequias  are  lined 
with  the  almondleaf  willow,  Fn»niont  cottonwood,  arn)wwood, 
and  BiHThnria;  the  rich  lK>ttoni  land,  where  uncultivated,  supports 
a  luxuriant  growth  of  mescpiite  and  tornillo,  or  screw  l)ean;  and 
green  orchards,  gardens,  and  fields  of  grain  and  alfalfa  are  situated 
Iwtween  the  river  and  the  canal,  beyond  which  lies  the  desert,  with 
its  contrasting  flora  of  scant  cactus,  Kirherlinia^  and  creosote  bush. 

Station  No.  5.— El  Paso,  Texas.  Altitude  1,135  meters  (3,724 
feet);  latitude,  3r  45';  longitude,  10^)°  29'.  The  Franklin  and 
Muleros  mountains  close  in  upon  the  Rio  (Irande  si»veral  miles  al)ove 
El  Paso,  that  town  occupying  the  upper  portion  of  a  desert  lake 
basin,  which  extends  down  the  river  to  the  Quitman  Mountains, 
when»  it  again  enters  a  canyon.  This  basin  is  sandy,  arid,  and  sterile, 
excvpt  on  the  river  flats,  which  are  alluvial  and  very  productive 
whert»  irrigation  has  Ikhmi  effected. 

I  was  quartered  in  El  Paso  while  the  surveying  party  was  Ix»ing 
organized  and  remained  there  from  February  1  to  March  14,  1892. 
Daily  trips  wen>  made  to  the  surrounding  country,  and  mammal 
trapping  and  bird  collecting  were  systematically  carried  on.  Some- 
times these  excursions  were  extended  to  Juarez,  on  the  Mexican  side 
of  the  Rio  (irande,  or  down  to  the  cultivated  lands  at>out  Isletta,  on 
Uie  Texas  side  of  the  river;  and,  after  February  17,  on  which  date 
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Mr.  Holzner  moved  to  the  first  camp  of  the  surveying  party,  located 
on  the  left  bank  of  the  Eio  Grande  opposite  to  the  initial  monument 
of  the  survey.  Daily  visits  were  made  to  that  camp.  (Plate  IX, 
fig.  2.)     Also  visited  El  Paso  in  November,  1892,  and  in  June,  1893. 

Flora  of  El  Paso. — Valuable  collections  of  plant  life  were  made 
here. 

As  usual,  the  river  is  bordered  by  a  line  of  cottonwoods  and 
w^illows,  with  arrowwood,  Baccharui^  screw  bean,  and  mesquite  cov- 
ering the  adjacent  land.  (Plate  VI,  fig.  2.)  The  higher  sandy 
country  supports  the  usual  scant  growth  characteristic  of  Sonoran 
deserts,  including  the  creosote  bush,  Ephedra^  Kcsherlinia^  and  a  long 
list  of  cacti.  The  Texas  matrimony  vine  {Lycium  torreyi  (Jray)  is  a 
pretty  feature  of  the  old,  but  now  abandoned,  army  post  of  Fort  Bliss. 
The  neighboring  Franklin  Mountains  (altitude  2,175  meters,  or  7,136 
feet),  though  rocky,  bare,  and  uninviting,  have  a  more  varied  flora, 
of  which  cacti,  aloe,  Dasyllrion^  yucca,  and  sumach  are  among  the 
most  conspicuous  components.  About  the  summits  of  the  highest 
peaks,  where  there  was  enough  soil,  were  found  tlie  serrate-leaved 
Dasylirion,  a  low  yucca,  Rhus  vireiis  Lindheimer,  an  Ephedra^  sev- 
eral species  of  cactus,  four  or  five  species  of  fern,  and  a  liverwort. 
On  the  sides  and  around  the  base  of  the  mountains,  in  addition  to 
the  above,  we  found  the  following : 

SelagincUa        rupcstris        (Llnnipus)    |  Echinocactus      horizonthulotiius      Lie- 
Spring. 

Tfolina  Undheimcriana  (Scbeele)  Wat- 
son. 

Agave  Icchuguilla  Torrey. 

Quercus  undulata  Torrey.  Engehnann. 

Fallugia  paradoxa{G.  Don )  EndHcher.      ^^-  '^'ocrocTntra  Engelmann 

Acacia  rwmeriana  Schlei-htendal.  i>-  ^!^''''?^!^^'^J^'^^^^^ 

Fouquicria  s.pJcndctin  Engleniann. 

Kwherlinia  spinosa  Zuccarini. 

Gactus        micromeris        (Engelmann) 
Kuntze. 

C.     stcUatus     tcjranufi     (Engelmann) 
(Coulter. 

C.     dasy acanthus      ( E  n  g  e  1  m  a  n  n  ) 
Kuntze. 

C.  tubcrculoHUs  (Engelmann)  Kuntze. 

Animal  life, — This  station  has  a  rather  varied  fauna,  and  its  loca- 
tion in  the  midst  of  the  Fiastern  Desert  Tract  gives  it  an  importance 
which  is  increased  by  the  fact  that  much  biological  material  was 
gathered  and  sent  to  AVashington  by  army  officers  stationed  at  old 
Fort  Bliss  in  earlier  years,  furnishing  the  types  of  many  described 
species.  Fresh-water  mollusks  are  numerous  in  the  Rio  Grande, 
and  land  pulmonates  occur  in  the  mountains.  Owing  to  the  lowness 
of  the  water  in  this  portion  of  the  Rio  Grande  at  certain  seasons,  the 


ma  ire. 
E.  icislizeni  Engelmann. 
CcrvuH  fcndlcri  Engelmann. 
Opuntia      (Platopuntia)      Undhcimeri 


O.  tcnuispina  Engelmann. 
O.  fiUpendula  Engelmann. 
Opuntia  (Cplindropuntia)  arhorcsccns 

Engelmann. 
O.  grahami  Engelmann. 
O.  leptfH'aulis  de  C^andolle. 
Oarrya  icrightii  Torrey. 
Lippia  icrightii  (iray. 
Iben-illca      Undhcimeri       (Cogniaux) 

Greene. 
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fish  fauna  is  limited  and  variable;  but  we  obtained  several  species. 
Birds  and  mammals  are  fairly  well  represented,  but,  as  the  species 
will  be  fully  listed  in  the  special  reports  on  those  classes,  details  are 
omitted  here.  A  number  of  turtles  were  found  in  the  Rio  Grande  at 
El  Paso,  and  Prof.  J.  D.  Bruner  obtained  the  ornate  box-turtle, 
Terrapene  ornata  (Agassiz).  Lizards  and  snakes  were  quiescent 
during  the  winter  season  of  our  stay;  but  the  efforts  of  Mr.  J.  H. 
Clark,  of  the  old  Boundary  Survey,  and  those  of  Col.  J.  D.  Graham, 
Maj.  W.  H.  Emory,  Lieutenant  Ives,  Dr.  S.  W.  Woodhouse,  and 
S.  W.  Crawford,  of  the  Army,  have  added  the  following  species  to 
the  collections  of  the  U.  S.  National  Museum  from  this  station : 


Lizards. 

Crotaphyius  collarU  (Say). 

Holbrookia   texana    (Troschel). 

8celoporu8  clarkii  Balrd  and  Girard. 

Sc€loporu8  spinosHs  Wiegummi. 

Sceloporus  undulatua  consobrinus 
(Baird  and  Girard). 

Sceloporus  tUaycrii  Baird  and  Girard. 

Phryno8onia  cornutum    (Harlan). 

Anota  modesta  (Girard). 

Cfiemidophorua  te8sellatu8  (Say). 

Cnemidophorus  yularis  Baird  and 
Girard. 

Eumeces  oh8oletu8  (Baird  and  Gi- 
rard). 


[Anniella  texana  Boulenger.     "A  sin- 
gle specimen  from  El  Paso,  Tex."] 

iSnakea, 

Cifclophis  astivua  (Llnnieus). 
Coluber  emoryi  (Baird  and  Girard). 
Khinochilu8  Iccontei  Balrd  and  Girard. 
Eutwnia  8irtali8  parietalia  (Say). 

Batrachias. 


Amblyatoma 
Amblystoma 

Gray. 
Bufo  compactilis  Wiegmann. 


tigrinum   (Green). 
tigrinum     californiense 


Station  No.  6. — Rio  Grande,  Chihuahua,  Mexico,  opposite  old 
Fort  Bliss,  Texas.  Altitude,  1,130  meters  (3,708  feet).  Birds  and 
mammals  collected  by  Mearns  and  Holzner,  March  14  and  15,  1892. 

Station  No.  7. — Monument  No.  15,  near  B.  F.  Wragg's  ranch,  80 
km.  (49.6  miles)  west  of  the  initial  Monument  on  the  Rio  Grande. 
Latitude,  31°  47'.  Altitude,  1,280  meters  (4,200  feet).  This  camp 
was  occupied  from  March  20  to  April  7,  1892.  The  lowest  point  in 
the  neighborhood  (distant  3J  miles)  is  80  meters  lower  than  the 
camp.  The  Florida  Mountains,  42  km.  (26  miles)  northwest  of 
Monument  No.  15,  have  an  altitude  of  2,249  meters  (7,379  feet),  and 
are  said  to  be  wooded  with  red  juniper  and  pinon  pine,  and  to  con- 
tain good  water.  They  were  not  visited  by  any  of  our  party.  The 
nearest  water  that  is  available  to  wild  animals  is  that  of  the  Palomas 
Lakes,  in  the  Mimbres  Valley,  14  miles  to  the  westward.  The 
country  is  mostly  low,  rolling,  with  sand  hills  and  a  few  volcanic 
buttes  (Aguila  Mountains)  and  low  ranges,  known  as  the  Seca  and 
Potrillo  mountains  (altitude  1,280  to  1,800  meters),  within  a  few 
miles  of  the  camp;  these  support  a  growth  of  bushes  and  some  grass. 
There  are  no  trees;  but  yuccas  of  arborescent  habit  {Yucca  constricta 
30<539— No.  50—07  M 6 


82  BULLETIN    56,  UNITED   STATES    NATIONAL    MUSEUM. 

Buckley)  occupy  areas  in  the  direction  of  the  Palomas  Lakes. 
Ephedras  are  the  most  abundant  shrubs. 

The  Seca  and  Aguila  mountains,  though  barren,  are  rich  in  color- 
ing and  singular  in  form.  Two  elevations,  about  3  kilometers  (2 
miles)  southwest  of  Monument  No.  15,  were  capped  by  nipple-like 
buttes  of  red  hornblende-mica-andesite.  Below  the  summits  were 
narrow,  horizontal,  blackish  strata  of  the  same  rock,  the  red  variety 
again  appearing  below  and  forming  the  bulk  of  the  rocky  peaks, 
w^hich  rest  on  a  massive  base  of  glassy  rhyolite  containing  opal  and 
an  abundance  of  andesite.  A  lower  ridge  a  little  east  of  south  from 
the  monument  and  about  1.6  kilometers  (1  mile)  distant  from  it  is 
capped  with  a  black,  impure  obsidian  in  large  irregular  masses.  Un- 
derlying the  obsidian  is  a  liver-colored,  fine-grained,  homogeneous 
rhyolite  in  contact  with  a  red,  glassy  form  of  the  same  in  a  broad 
stratum  under  it.  Below  these  is  a  slate-colored  rhyolite,  in  the  form 
of  plates,  which  ring  like  metal.  Still  farther  north,  nearly  on  the 
mesa  level,  is  an  extensive  cropping  of  quite  pure  vitreous  obsidian. 
Between  the  two  localities  above  described  is  an  enormous  dike  of 
homblende-mica-andesite,  varying  in  color  from  steel  gray  to  reddish 
brown.  Near  and  to  the  south  of  it  is  a  peak  formed  by  a  most 
hetrogeneous  mixture  of  volcanic  rocks  on  an  enormous  scale  and  of 
extremely  coarse  structure.  The  cavities  in  the  amygdaloid  rock  of 
this  region  discharge  chalcedony,  rock  crystal,  agate,  etc.,  which  lie 
thickly  scattered  on  the  slopes  at  the  bases  of  some  of  the  cliffs. 
Neighboring  areas  are  covered  wnth  basaltic  lava  or  fragments  of 
black  obsidian  and  blackish  rhyolite.  Geologic  conditions  were  here 
found  to  have  produced  a  distinct  effect  upon  the  local  distribution 
and  coloration  of  animals.  The  sandy  soil  varies  in  color  from 
grayish  white  to  yellow  and  red,  and  this  variation  is  correlated  with 
similar  variations  in  the  coloring  of  the  reptiles  and  mammals  of  the 
region.  The  snakes,  horned  toads,  and  other  lizards  evinced  a 
decided  susceptibility  to  the  influence  of  the  color  tints  of  their  sur- 
roundings in  the  localities  above  described,  and  it  was  possible  to  dis- 
tinguish the  rabbits  living  in  beds  of  chalcedony  mixed  with  whitish 
sand  from  those  inhabiting  the  dark  lava  flows  and  beds  of  obsidian 
chips. 

Station  No.  8. — Palomas  Lakes,  Mimbres  Valley,  Chihuahua, 
Mexico.  One  mile  south  of  Monument  No.  21.  Altitude,  1,210 
meters  (8,070  feet).  The  Palomas  Lakes  occupy  the  lower  portion 
of  the  Mimbres  Valley,  forming  a  chain  that  ends  in  Lake  Guzman, 
the  lowest  part  of  the  basin,  in  Chihuahua,  Mexico.  Lake  Guzman 
is  also  fed  by  the  Corralitos  Kiver,  which  enters  it  from  the  south, 
as  well  as  by  other  smaller  streams.  Collections,  especially  of  fishes, 
were  made  in  Lake  (luzman  by  the  naturalists  of  the  old  survey; 
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but  the  locality  was  not  visited  by  any  of  our  party,  though  many 
of  the  species  were  collected  by  us  in  the  Mimbres  River  (a  mere 
creek),  and  in  the  upper  Palomas  Lakes.  The  upper  lakes  swarmed 
with  water  birds,  of  which  many  were  collected  from  April  7  to  15, 
1892.  Mammals  and  reptiles  wei-e  also  abundant.  We  found  but 
few  plants  that  were  fit  for  the  press  at  so  early  and  dry  a  season 
as  that  of  our  visit,  but  Hospital  Steward  Wagner,  who  accompanied 
the  party  that  erected  Monuments  Nos.  1  to  40  on  this  section  of  the 
Boundary  Line,  was  more  successful,  as  the  Monument-Building  Party 
passed  through  the  region  after  the  rainy  season.  A  few  Fremont 
cottonwoods,  black  willows,  koeberlinias,  coarse  epherdas,  cacti, 
and  desert  yuccas  were  the  plants  most  in  evidence.  Between  Monu- 
ment No.  15  and  Lake  Palomas  there  is  an  extensive  grove  of  desert 
yuccas  {Yucca  constricta  Buckley). 

Station  No.  9. — Monument  No.  23,  near  Columbus,  New  Mexico, 
and  106  kilometers  (66  miles)  west  of  the  Rio  Grande.  Altitude, 
1,211  meters  (3,973  feet).  The  region  is  barren  and  strewn  with 
scoria,  with  several  small  mountains  around  it,  the  highest  being  the 
Tres  Hermanas  (altitude,  1,742  meters),  10  miles  to  the  northwest. 

This  dry  camp  was  located  a  short  distance  south  of  the  Bound- 
ary, and  occupied  from  April  7  to  15,  1892,  during  which  time  col- 
lections were  made  in  the  immediate  vicinity,  though  daily  visits 
were  made  by  either  Mr.  Holzner  or  myself  to  the  neighboring 
Palomas  Lakes,  where  most  of  the  collecting  was  done,  and  where 
Mr.  Holzner  camped  for  two  days. 

Station  No.  10. — Carrizalillo  Springs,  New  Mexico.  Altitude, 
1,381  meters  (4,531  feet).  There  are  several  large  springs,  in  which 
there  were  a  few  wild  fowl  and  around  which  aquatic  plants  and  a 
few  planted  willows  and  cottonwoods  grew.  The  nearest  Monument 
(No.  33)  is  137  kilometers  (85  miles)  west  of  the  Rio  Grande, 
on  the  parallel  31°  47'.  The  neighboring  Carrizalillo  Mountains 
rise  to  the  height  of  2,295  meters  (7,530  feet),  and  their  summits 
are  sparsely  covered  with  red  juniper  and  smaller  vegetation.  At 
this  camp  the  first  important  collection  of  plants  was  made,  little 
having  been  found  at  the  previous  stations.  A  few  land  shells  and 
many  mammals  and  birds  were  collected  from  April  15  to  22,  1892. 
Later  in  the  season  Hospital  Steward  Frank  Wagner,  accompanying 
the  Monument-Building  party  under  Colonel  Barlow,  also  collected 
plants  at  this  place.  The  Carrizalillo  Mountains  are  of  recent  vol- 
canic formation.  The  highest  peak  is  of  bright  red  rhyolite.  The 
base  of  this  main  peak  is  also  of  the  holocrystalline  variety  of  rhyo- 
lite, of  a  purplish  or  heliotrope  color.  Other  high  peaks  of  these 
mountains,  on  the  Mexican  side,  are  highly  colored  amygdaloidal 
types  of  rhyolite.  Their  ruggedness  and  beautiful  coloring  give 
them  considerable  beauty. 
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The  following  is  a  list  of  the  arborescent  flora : 


Juniperus    monospcrtna    (Engelmann) 

Sargent. 
Yucca  const  rid  a  Buckley. 
•  Salix  nigra  Marshall. 
Populus  angustifolia  James. 


Populus  fremontii  Watson. 
Querous  undulata  Torrey. 
Kocberlitiia  spinosa  Zuccarini. 
Sapindus  marginatus  Willdenow. 


The  mistletoe  (Phoradendron  holleanum  Eichler)  grows  abim- 
<1antly  on  the  one-seed  juniper.  Other  conspicuous  plants  are  the 
following : 


Ephedra  trifurva  Torrey. 

Phragmites      phragtnites      (Llumeus) 

Karsten.  ^ 

Yucca  haccata  Torrey. 
Yucca  glauca  Nuttall. 
Dasylirion  sp. 
Agave  palmeri  Engelmann. 
Bcrberis  trifoliolaia  Moricand. 
Astragalus    nuttallianus    trichocarpus 

Torrey  and  Gray. 
Parosela  fomiosa  (Torrey)   Vail. 


Porosela  pogonathera   (Gray)    Vai^ 
Fouquieria  splcndens  Engelmann. 
Thamnosma  tcrana  Torrey. 
Rhus  microphyUa  Engelmann. 
Opuntia  arhorescens  Engelmann. 
Cereus  rcrmeri  Muhlenpfort. 
Cucurbita  fa'tidissima  Humboldt,  Bou- 

pland,  and  Kunth. 
Setiecio  filifoUus  Nuttall. 
Pcrezia  nana  Gray. 


Station  No.  11. — Upper  Corner  Monument  (Xo.  40)  at  the  west 
end  of  the  boundary  parallel  31°  47'.  At  this  point,  159  kilometers 
(99  miles)  west  of  the  Rio  Grande,  the  Boundary  Line  bends  at  a 
right  angle  and  extends  south  49.83  kilometers  (30.96  miles)  on  the 
meridian  108°  12'  30".  Our  camp  was  made  beside  Monument  \o. 
40,  in  the  midst  of  a  tangle  of  hills  known  as  the  Apache  Mountains, 
the  highest  of  which  has  an  altitude  of  1,656  meters  (5,433  feet). 
The  only  trees  were  a  few  red  junipers.  Vegetation  was,  however, 
more  luxuriant  than  in  the  region  to  the  eastward.  The  lowest 
valley,  4  miles  (6  kilometers)  west  of  Monument  No.  40,  has  an 
altitude  of  1,350  meters  (4,430  feet) ;  like  others  of  the  vicinity,  it 
is  covered  with  good  grass.  Our  animals  were  kept  at  Mosquito 
Springs,  our  men  being  supplied  with  water  in  metal  water  wagons 
from  wells  at  a  distance.  Collections  in  nearly  all  of  the  depart- 
ments usually  covered  were  made  at  this  place  from  April  22  to  May 
15,  1892.  The  rock  formation  in  the  neighborhood  of  Monument 
Xo.  40,  in  the  Apache  Mountains,  is  largely  calcareous.  Rising  im- 
mediately north  of  the  Corner  Monument  is  a  series  of  iH)Uiuled  hills 
of  lime  rock,  in  which  the  network  of  (mostly  projecting)  white 
A'eins  of  silicious  materials  are  very  characteristiis  In  places  most 
of  the  rocks  are  covered  with  nodular  projections,  from  ditlei*ential 
weiithering,  which  make  walking  over  tlieiu  very  wearing  on  shoe 
leather.  Theiv  has  been  an  overflowing  ot  lava,  and  fragments  of 
viti*eous  obsidian  aiT  scatteiv<l  fnvly  about  tlio  ivgiou.  Southwest 
fi-om  Monument  No.  40  lie  the  Sierra  Hica  of  Chihuahua,  the  base  of 
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which  is  largely  formed  of  gray  and  brown  hornblende-niica-andesite, 
infiltrated  with  quartz  and  calcite. 
The  flora  is  as  follows : 


Prosopia  gland ulosa  Torrey. 
Kceherlinia  spinoaa  Zuccarlnl. 
Sapindus  inarginatus  Willdenow. 
Chilopsia  linearis  (Cavanilles)   Sweet 


Juniperus   monoaperma    (Engelmann) 

Sargent. 
Quercua  toumeyi  Sargent. 
Quercua  dumoaa  NuttaU. 
Celtia  occidental ia  LInnipus. 
Morua     eel  tidi  folia     Humboldt,     Bon- 

pland,  and  Kuntb. 

•   The  most  abundant  shrubs  and  conspicuous  plants  are  the  follow- 
ing: 


Yucca  baccata  Torrey. 

Yucca  glauca  NuttaU. 

Nolina  texana  Watson. 

Nolina  lindheimeriana  (Scbeele)  Wat- 
son. 

Daaylirion  texanum  Scbeele. 

Agave  palmeri  Engelmann. 

Fallugia    paradoxa  ( D.  Don )  Endl Icher. 

Krameria  aecundiflora  de  CandoUe. 

Fouquieria  aplendcna   Engelmann. 

Covillea  tridentata  (de  CandoUe) 
Vail. 


Ptelea  haldwinii  Torrey  and  Gray. 
Rhus  microphylla  Engelmann. 
Mortonia  acabrella  Gray. 
Cereua  fendleri  Engelmann. 
Opuntia  lindheimeri  Engelmann. 
Opuntia  leptocaulia  de  CandoUe. 
Opuntia  arhorcscenH  Engelmann. 
Cucurhita  ffFtidiaaima  Humboldt,  Bon- 

pland,  and  Kuntb. 
Baccharia  pterouoidea  de  CandoUe. 
Perezia  nana  Gray. 


Station  No.  12. — Big  Hatchet  Mountain,  Grant  County,  New  . 
Mexico.  The  main  peak  lies  18.5  kilometers  (11.5  miles)  west  of 
Monument  No.  44,  and  has  an  altitude  of  2,545  meters  (8,350  feet). 
The  lowest  portion  of  the  plain  to  the  eastward,  distant  about  22 
kilometers  (13.5  miles,  has  an  altitude  of  but  1,250  meters  (4,101 
feet).  The  zone  of  pifion  pine  occupies  the  upper  half  of  these 
mountains.  At  the  base  are  a  few  red  junipers,  and  at  the  summit  a 
goodly  number  of  checkerbark  junipers.  Agave  applanata  parryi 
is  found  in  abundance  at  the  summit,  and  A,  palmeri  ("  mescal  ")  at 
the  base.  A  small  spring  is  said  to  exist  in  the  Ilachita  Grande, 
but  it  was  not  discovered.  In  company  with  Lieut.  Francis  G.  Irwin, 
Second  Cavalry,  I  established  a  camp  for  Mr.  Hozlner  in  the  pinon 
zone,  near  the  main  summit  of  the  Hachita  Range,  May  18  and  19, 
1892,  visiting  the  summit  and  collecting  reptiles,  birds,  land  shells, 
and  plants.  Mr.  Holzner  remained  until  May  25,  and  collected 
mammals  and  birds. 

The  principal  trees  are: 


Pinua  cemhroidea  Zuccarlnl. 
Juniperua    monoapertna    (Engelmann) 

Sargent 
Juniperua  pachyphlfra  Torrey. 
Quercua  undulata  Torrey. 


Celtia  occidentalia  Linnrpus. 
CercocarpuH  parvifoliua  paucidcntatna 

Watson. 
FraxinuH  cuapidata  Torrey. 
ChilopatM  lincaria  (CavaniUes)   Sweet. 
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Other  plants  collected  are: 

Selaginella       rupestris        (Linnseus)   '  Fonquieria   splendens   Engelmann. 

Spring.  Petela  haldwinii  Torrey  and  Gray. 

Vsnea  harhaia  (Linnseus)   Fries.  Cactus  dasyacanthus  Engelmann. 

Nolina  texana  Watson.  Cereus  rwmeri  Muhlenpfort. 

Nolina  lindheimeriana  (Scheele)  Wat-  Opuntia    {Platopuntia    and    Cylindro- 

son.  puniia,  several  species  of  each). 

Dasylirion  sp.  Garry  a  wrightii  Torrey. 

Eriogonum  cwspitosum  Nuttall.  Anisacanthus  thurberi  Gray. 
Fendlera     rupicola     Engelmann     and 

Gray. 

Station  No.  13. — Mosquito  Springs,  Chihuahua,  Mexico.  These 
large  springs,  called  "  Ojos  de  los  Mosquitos  "  by  the  Mexicans,  and 
commonly  known  as  "  Mesquite  Springs "  to  the  Americans,  are 
situated  2  kilometers  (1.25  miles)  east  of  Monument  No.  46,  at  an  alti- 
tude of  1,270  meters  (4,170  feet),  in  a  broad  valley  between  the  Boca 
Grande  and  Hachita  mountains.  They  mark  the  western  border  of 
the  Eastern  Desert  Tract.  The  lowest  part  of  the  valley  is  a  smooth 
alkali  flat,  but  the  edges  are  covered  with  grass,  mesquite,  and  shrub- 
bery. As  w^ater  is  abundant,  mammals  and  birds  are  plentiful  in  the 
neighborhood  of  the  springs.  Mr.  Holzner  occupied  this  station 
from  May  10  to  18,  1892;  the  writer,  May  15  to  18,  and  19  to  21,  1892. 

The  trees  in  the  neighborhood  are  the  desert  yucca,  devils  claws, 
mesquite,  Koeheilmia^  and  desert  willow.  Cacti  are  abundant. 
Among  those  seen  were  arborescent  opuntias,  prickly  pears  (Opun- 
tia lindheimeri  Engelmann,  O.  fUipendula  Engelmann,  and  others). 
At  the  spring  grew  the  aquatic  Aneinopsis  californica  (Nuttall) 
Hooker  and  Arnott;  the  neighboring  plains  were  covered,  in  places, 
with  the  tapioca  {Jatropha  maerorrhiza  Bentham),  and  toward  the 
foothills,  in  which  the  "  ocotillo,''  mimosas,  acacia,  and  low  yuccas 
were  abundant,  were  broad  slopes  occupied  exclu^^ively  by  the  creo- 
sote bush  {Covillea  tridentnta).  Many  flowerin'^  plants  gave  at- 
tractiveness to  the  scenery. 

Station  No.  14. — Tx)wer  Corner  Monument  (No.  53),  at  the  east 
end  of  the  boundary  parallel  31°  20%  and  the  south  end  of  meridian 
108°  12'  30".  (See  Map,  frontispiece.)  Altitude,  1,408  meters  (4,020 
feet).  Distance  from  the  Rio  Grande,  measured  on  the  Boundary 
Line,  209  kilometers  (130  miles).  No  camp  was  made  here,  but  the 
locality  was  frequently  visited  from  a  neighboring  camp  at  Dog. 
Spring.  The  locality  is  of  interest  because  of  its  proximity  to  Espia, 
on  the  Corralitos  River,  Chihuahua,  where  the  naturalists  of  the  old 
Mexican  Boundary  Survey,  under  Major  Emory,  made  valuable  col- 
lections in  zoolog>^  and  botany.  The  most  abundant  plants  are  the 
Ddi^yJirion,  Nolina^  and  cat's  claws  {Mimosa  hiunrtftnt  Bentham 
and  M.  lindheimeri  Gray).    Here  we  first  saw  the  rainbow  cactus 
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{Cereus  pectinatus  rigidissimus  Engelmann),  the  range  of  which 
extends  west  to  the  Pajaritos  Mountains. 

Station  No.  15. — Dog  Spring,  Grant  County,  New  Mexico.  This 
splendid  spring  is  about  2  kilometers  (IJ  miles)  north  of  Monument 
No.  66,  and  has  an  altitude  of  1,476  meters  (4,839  feet).  It  is  near 
the  south  extremity  of  the  Dog  Mountains,  a  rugged  range  of  which 
Emory  Peak,  having  an  altitude  of  1,868  meters  (6,129  feet),  is  the 
highest.  The  drainage  is  toward  the  Corralitos  River,  the  lowest 
point  surveyed,  6.4  kilometers  (4  miles)  southeast  of  Dog  Spring, 
having  an  altitude  of  1,350  meters  (4,430  feet).  The  increase  of 
arboreal  vegetation  became  apparent  as  we  approached  this  camp 
from  the  eastward.  The  oak,  sycamore,  walnut,  and  mulberry  were 
here  first  met  with.  Checkerbark  juniper  crowned  the  summits  of 
the  Dog  Mountains,  and  descended  to  the  foot  in  a  few  of  the  narrow 
canyons.  I  camped  at  Dog  Spring  from  May  21  to  30  and  June  3  to 
13,  1892,  and  from  September  15  to  23,  1893;  Mr.  Holzner  from  May 
25  to  June  13,  1892.  The  arroyo  extending  from  Dog  Spring  to  the 
Corralitos  Eiver  marks  the  western  extension  of  several  mammals  of 
the  Eastern  Desert.  Extensive  collections  were  made  at  this  camp 
and  in  the  adjacent  Dog  Mountains.  Leaving  the  bottom  of  the 
valley  at  our  camp  and  proceeding  toward  Emory  Peak,  the  ground 
was  everywhere  strewn  with  fragments  of  chalcedony,  many  of  which 
had  been  pasted  as  ornaments  in  the  cement  walls  of  ancient  cliff 
dwellings  by  the  aboriginal  builders.  The  mountains  are  largely 
of  rhyolite  and  hornblende-mica-andesite,  the  rock  being  often  strik- 
ingly colored. 

Flora  of  Dog  Mountains.^-^Here  large  collections  were  made  and 
the  following  lists  show  the  principal  varieties  of  plant  life  found : 

The  trees  are : 


Pinus  cemhroides  Zuccarlni. 

Juniperus  monoaperma  (Engelmann) 
Sargent. 

Juniperus  pachyphloea  Torrey. 

Juglans  rupestris  Engelninnn. 

Yucca  consiricta  Buckley. 

SttUx  nigra  Marshall. 

Salix  occidcntalis  longipes  (Anders- 
son)   Bebb. 

Populus  fremontii  Watson. 

Populus  anguatifolia  James. 

Quercus  ohlongifolia  Torrey. 

QuercuH  arizonica  Sargent. 

Quercus  emoryi  Torrey. 


Celtis  occidentalis  Linmeus. 

Morus    celiidifolia    Humboldt,    Bonp: 

land,  and  Kuntb. 
Plat  anus  wrightii  Watson. 
Cercocarpus  parvifolius  paucidentaius 

Watson. 
Prosopis  glandulosa  Torrey. 
Kwherlinia  spinosa  Zuccarlni. 
Sapindus  marginatus  Wllldenow. 
Arbutus  arizonica  (Gray)   Sargent. 
Bumelia  rigida  (Gray)  Small. 
Fraxinus  velutina  Torrey. 
Chilopsis  linearis-  (Cavanllles)   Sweet 


«  These  mountains  are  sparsely  wooded  and  of  the  roughest  description.  On 
the  east  side  they  are  furrowed  by  canyons  with  jagged,  precipitous  sides 
abounding  in  caves  and  erosions.  The  average  height  of  the  higher  peaks  is 
nearly  1,829  meters  (6,000  feet). 
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Other  striking  plants  of  the  Dog  Mountains  are: 


Jatropha  macrorhiza  Bentham. 

Rhus  irilobata  Nuttall. 

Rhus  microphylla  Engelmann. 

Zizyphus  sp. 

Vitis  nrizonica  Engelmann. 

Ccreus  peciinatue  rigidissimus  Engel- 
mann. 

Opuntia  lindheimeri  Engelmann. 

Opuniia  fllipendula  Engelmann. 

Opuntia  arhorescens  Engelmann. 

Lycium  pallidum  Miers. 

Anisacanthus  ihurberi  Gray. 

Cucurhita  foetidissima  Humboldt, 
Bonpland,  and  Knuth. 

Ihervillea  lindheimeri  (Cognlaux) 
Greene. 

Baccharis  pteronioides  de  CandoUe. 

Baccharis  glutinosa  Persoon. 

Crassina grandiflora  (Nuttall)  Kuntze. 

Perezia  nana  Gray. 

Trixis  angustifolia  de  Candolle. 


Selaginella        rupestris        (Linnaeus) 

Spring. 
Yucca  haccata  Torrey. 
Dasylirion  sp. 
Agave  palmeri  Engelmann. 
Nolina       lindheimeriana        (Scheele) 

Watson. 
Anemopsis  calif ornica  Hooker  and  Ar- 

nott 
Argemone  inexicana  Llnnseus, 
Fallugia  paradoxa  {T>.  Don)  Endlicher. 
Mimosa  biuncifera  Bentham. 
Acacia   filiculoides    (Cavanilles)    Tre- 

lease. 
Acacia  constricta  Bentliam. 
Cassia  toislizeni  Gray. 
Astragalus  mollissimus  Torrey. 
Astragalus  nuttallianus  de  Candolle. 
Krameria  secundiflora  de  Candolle. 
Fouquieria  splendens  Engelmann. 
Covillea     tridentata     (de     Candolle) 

Vail. 

Station  No.  16. — 'V\Tiitewater,  Chihuahua,  Mexico.  This  camp 
was  located  on  the  south  side  of  an  arroyo,  in  which  a  shallow  well 
supplied  us  with  very  bad  water,  about  a  mile  south  of  Monument 
No.  61  and  246  kilometers  (153  miles)  from  the  Rio  Grande,  at  an 
altitude  of  1,528  meters  (5,013  feet),  in  the  midst  of  the  Whitewater 
Hills,  between  the  East  and  West  Playas.  In  September,  1893,  the 
Whitewater  arroyo  contained  water.  Animal  and  plant  life  were 
abundant,  and  large  collections  were  made.  I  occupied  this  station 
May  30  and  31,  June  2  and  3,  June  13  to  22  and  27  to  29,  1892;  Sep- 
tember 10  to  15  and  23,  1893.  Mr.  Holzner  was  there  June  13  to  22 
and  27  to  29,  1892. 

Vegetation, — ^There  were  no  forests  in  the  immediate  vicinity  of 
the  station,  the  only  trees  being  small  mesquites  and  a  few  straggling 
oaks,  hackberry,  mulberry,  and  wild  china  trees,  together  with  the 
desert  yucca.  On  the  neighboring  East  Playas  and  West  Playas 
valleys  were  extensive  tracts  occupied  by  mimosa  and  creosote  bushes, 
with  the  tapioca  (Jatropha  macrorhiza  Bentham)  and  several  kinds 
of  gourd  (Cucurhita  fa^idissima  Humboldt,  Bonpland,  and  Kunth; 
C>  digitata  Gray;  Apodanthera  vndulata  Gray,  and  a  species  of 
Ihervillea)  in  abundance.  The  plain  and  grassy  hills  surrounding 
White  Water  abound  with  aloe,  Nolina  or  bear-grass,  Dasylirion^ 
yucca,  acacia,  senna,  sumach,  Fallugia^  Trixis^  and  numerous  species 
of  cacti,  among  which  are  Opuntia,  macrocentra  Engelmann,  0,  arhor- 
escens Engelmann,  and  the  beautiful  rainbow  cactus  (Cereus  pecti- 
natns  rigidissimus  Engelmann. 
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Station  No.  17 — Eastern  base  of  the  San  Luis  Mountains.  Mon- 
ument No.  64  marks  the  lower  timber  line  on  the  San  Luis  Mountains, 
which  is  the  largest  range  crossed  by  the  Mexican  Boundary  Line, 
and  practically  continuous  with  the  Sierra  Madre  of  Mexico.  The 
monument  is  255  kilometers  (159  miles)  from  the  Rio  Grande,  and 
has  an  elevation  of  1,620  meters  (5,315  feet),  the  highest  neighboring 
peaks  reaching  2,400  meters  (7,874  feet),  while  Animas  Peak,  at 
the  north  extremity  of  the  San  Luis  Range  in  New  Mexico,  is  2,677 
meters  (8,783  feet)  in  height.  The  forest  trees  at  the  lower  timber 
line  are  mostly  evergreen  oak  (Qiiercvs  emoryi)^  though  there  are 
cypress,  walnut,  cherry,  sycamore,  and  gray  oak  {Quercus  grisea) 
in  the  low  canyons.  The  open  country  below  the  timber  line  is  cov- 
ered with  grass,  with  occasional  areas  of  mesquite  and  chaparral. 
This  station  was  visited  by  me  on  June  2,  17,  and  29,  1892,  and  I  also 
camped  there  September  23  to  24,  1893. 

Station  No.  18. — San  Francisco  Canyon,  east  side  of  San  Luis 
Mountains,  Chihuahurf,  Mexico.  The  camp  was  about  8  kilometers 
(5  miles)  southwest  of  Monument  No.  63,  in  the  West  Playas  Valley. 
Altitude  of  station,  1,800  meters  (5,906  feet).  It  was  in  a  wooded 
canyon,  beside  a  stream  (San  Francisco  Water)  that  arises  amid  the 
high  peaks  of  the  San  I^iis,  and  was  surrounded  by  cypress  and  other 
trees.  The  station  was  occupied  by  me  from  June  18  to  19  and  22 
to  27,  1892;  September  11,  1803.  Mr.  Holzner  was  there  from  June 
22  to  27,  1892.  Valuable  collections  were  made  here,  as  many  of  the 
species  obtained  belong  to  the  Mexican  fauna  and  flora,  only  crossing 
the  United  States  line  at  a  few  points.  The  neighboring  summits 
of  the  San  Luis  Mountains  were  visited  from  this  camp. 

Station  No.  19. — Summit  of  the  San  Luis  Mountains.  Monument 
No.  65  stands  on  the  highest  point  crossed  by  the  Boundary  Line.  It 
is  261  kilometers  (162  miles)  from  the  Eio  Grande.  The  altitude  at 
the  monument  is  but  2,048  meters  (6,719  feet) ;  but  n,eighboring  peaks 
on  the  south  are  from  2,000  to  2,400  meters  (6,562  to  7,874  feet), 
while  the  main  Animas  Peak,  29  kilometers  (18  miles)  to  the  north, 
reaches  the  height  of  2,677  meters  (8,783  feet). 

The  naturalists  of  Major  Emory's  survey  of  the  Mexican  Bound- 
ary Line  usually  referred  to  the  San  Luis  and  Animas  peaks  as  the 
Sierra  Madre,  of  which  system  they  are  in  reality  the  most  northern 
spur.  They  are  to  be  regarded  as  the  western  border  or  rim  of  a 
canoe-shaped  continental  divide,  the  Quitman  Range  forming  the 
eastern  rim,  and  the  Eastern  Desert  occupying  the  interior  of  the 
canoe,  where  it  is  cross  sectioned  by  the  Boundary  Line.  At  the  time 
that  this  survey  was  made  a  small  band  of  Apaches,  under  a  renegade 
Indian  scout  named  Kid,  frequented  these  mountains  and  terrorized 
the  settlers  of  the  surrounding  country.  Some  of  these  Indians  were 
twice  seen  in  1893  by  members  of  our  party,  and  their  tracks  were 
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seen  in  the  mountains  during  the  summers  of  1892  and  1893.  For 
this  reason,  as  well  as  on  account  of  the  absence  of  water  and  the 
difficulty  of  transportation,  I  did  not  attempt  to  establish  a  perma- 
nent collecting  station  at  the  summit  of  the  San  Luis  Mountains. 
Stations  No.  17,  at  the  lower  timber  line  on  the  east  side,  and  No.  20 
(at  Monument  No.  G6)  (Plate  III,  fig.  2),  just  below  timber  line  on 
the  west  side,  were  occupied ;  and  Station  No.  18,  in  the  cypress  zone  on 
the  east,  and  a  camp  at  the  spring  in  Turkey  Canyon,  at  a  correspond- 
ing altitude  on  the  west  side,  were  centers  of  collecting  activity  for 
several  weeks.  During  July,  1892,  the  writer,  with  the  assistance  of 
Lieut.  Francis  G.  Irwin,  explored  the  Animas  and  San  Luis  ridges 
from  the  San  Luis  Pass  north  to  the  second  Animas  Peak  (altitude, 
2,505  meters)  and  south  to  the  heads  of  Cajon  Bonito  Creek,  in  Mex- 
ico. In  addition  to  this,  I  made  collections  in  the  mountains  on  the 
following  dates:  May  31,  1892,  crossed  range  at  Cook  Pass;  June 
2  and  29,  1892,  crossed  range  at  Irwin  Pass,  near  the  Boundary  Line; 
June  1,  1892,  explored  Turkey  Canyon  to  about  1  mile  above  the 
second  spring;  June  2, 17,  and  29, 1892,  eastern  base,  near  the  Bound- 
ary; June  18  to  19  and  22  to  27,  1892,  San  Francisco  Canyon  and 
adjacent  portions  of  east  slope  from  base  to  summit;  July  5  and  19, 
1892,  west  slope  from  base  to  summit;  several  visits  were  made 
during  July,  1892,  to  Mr.  Holzner's  camp  at  the  lower  spring  in 
Turkey  Canyon;  September  11,  1893,  San  Francisco  Canyon,  east 
side,  from  base  to  summit;  September  24,  1893,  Irwin  Pass  from 
Monument  64  to  Monument  66;  August  31  and  September  1,  4,  5,  6, 
and  7,  1893,  west  side  from  base  to  summit,  in  the  vicinity  of  Turkey 
Canyon;  September  25,  26,  29,  30,  and  October  1  and  2,  1893,  west 
slope  of  San  Luis  Mountains,  sometimes  touching  the  summit.  Mr. 
Holzner  collected  birds  and  mammals  on  the  east  side  of  the  San 
Luis  Mountains,  in  San  Francisco  Canyon  and  its  vicinity,  June  22 
to  27,  1892.  From  July  11  to  23  he  camped  at  the  lower  spring  in 
Turkey  Canyon,  on  the  w^est  side  of  the  range. 

Flora  of  San  Luis  Mountains. — Many  important  plants  are  found 
in  the  vicinity  of  this  station,  as  will  be  seen  from  the  lists  below. 

These  mountains  are  largely  of  calcareous  rock,  and  are  steep  and 
much  eroded.  Where  the  rock  is  covered  with  soil  they  are  wooded, 
from  a  well-marked  lower  timber  line  at  about  1,600  meters,  or  5,250 
feet  altitucle,  to  the  summit  (altitude  2,400  meters,  or  7,874  feet).  A 
list  of  the  trees  is  given  below,  their  vertical  range  and  relative 
abundance  having  been  sufficiently' commented  on: 


Pinus  strohifomiis  Engelmnnn. 
Piniis  cemhroUles  Ziicvarlni. 
Pinus  ponderosa  Lawson. 
Pinns  mayriana  Siitlworth. 
Pinus  chihuahuana  Kugelmann. 


Pscudotsnga  mucronata    (Rnfinesque) 

Sudworth. 
Cupressus  arizonica  Greene. 
Juniper  us    monospcrma    (Engelmann) 

Sargent 
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Juniper  US  pachyphloea  Torrey. 
,  Yucca  brevifolia  Torrey. 
Yucca  conMricta  Buckley. 
Juglans  rupcstris  Kngelmann. 
Salix  nigra  Marshall. 
Salix    occidentalis    longipes    (Anders- 
son)  Bebb. 
Populus  fremontii  Watson. 
Quercus  gambclii  Nuttall. 
Quercus  ohUmgi folia  Torrey. 
Quercus  arizonica  Sargent. 
QuercuH     reticulata     Humboldt     and 

Bonpland. 
Quercus  emoryi  Torrey. 
Quercus  chrysolepis  Llebmann. 
QuercuM  hypolcuca  Engelmann. 
CeltiH  occidentalis  Linnspus. 


Morus  eel tidi folia  Humboldt,  Bonp- 
land, and  Kuntb. 

Platanus  wrightii  Watsoa 

Cercncarpus  parvifolius  paucidentatus 
Watson. 

Prunus  salici folia  Humboldt,  Bonp- 
land, and  Knuth. 

Frosopis  gland ulosa  Torrey. 

Ro^inla  neomexicana  Gray. 

Acer  saccharum  grandidentatnm  (Nut- 
tall)  Sargent. 

Rhamnus  purshiana  de  Candolle. 

Arbutus  arizonica  (Gray)  Sargent. 

Arctostaphylos  pungens  Humboldt, 
Bonpland,  and  Kuntb. 

Fraxinus  vclutina  Torrey. 


) 

Yucca  baccata  Torrey. 
Yucca  glauca  Nuttall. 
Nolina  texana  Watson. 
yolina  lindheimeriana  (Scheele)  Wat- 
son. 
Dasylirion  icheeleri  Watson. 
Agave  palmeri  Engelmann. 
Berberis  wilcoxii  Kearney. 
Holodiscus  dumosus   (Nuttall)    Heller. 
Whipplea  uiahensis  Watson. 
Hibes  viscosissimum  Pursh. 
Rhus  toxicodendron  Linnxeus. 
Rhus  trilobata  Nuttall. 
Rhamnus  calif omica  Escbscholtz. 
Vitis  arizonica  Engelmann. 
Opuntia  lindheimeri  Engelmann. 


Most  prominent  of  the  shrubs  and  large  plants  are  the  following: 

Rubus  deliciosus  neomexicanus  (Gray) 

Kearney. 
Fallugia  paradoxa  (D.Don)  Endllcher. 
Mimosa  biuncifera  Bentbam. 
Mimosa  grab  ami  Gray. 
Mimosa  dysocarpa  Bentbam. 
Acacia  filicnloides    (Cavanllles)    Trel- 

ease. 
Erythrina  flabelliformis  Kearney. 
Ptelea  baldwinii  Torrey  and  Gray. 
Opuntia  arbor escens  Engelmann. 
Qarrya  icrightii  Gray. 
Symphoricarpos  oreophilu^  Gray. 
Lonicera  ciliosa  (Pursb)  Poiret. 
Baccharis  glutinosa  Persoon. 


The  Animas  (meaning  spirit)  Range  is  a  continuation  of  the  San 
Luis  Mountains,  which,  in  turn,  is  connected  with  the  Sierra  Madre 
of  Mexico.  It  lies  wholly  in  New  Mexico,  the  greater  portion  as  well 
as  all  of  the  other  higher  peaks  of  the  San  Luis  Mountains  being  in 
old  Mexico.  These  two  ranges  are  barely  separated  where  the  wagon 
road  passes  between  them  through  San  Luis  Pass.  The  highest  point 
of  the  pass  is  V22  meters  (400  feet)  higher  than  the  Animas  Valley  at 
Monument  No.  (5(3  (aneroid  readings  two  hours  apart),  giving  it  the 
altitude  of  1,()91)  meters  (5,574  feet).  The  trees  of  the  Animas  Moun- 
tains are  the  same  as  those  of  the  San  Luis  Range,  with  the  addition 
of  a  zone  of  aspen  (Popuhis  tremuloide^  MichauxJ  at  the  top.  The 
main  Animas  Peak  is  a  more  evenly  rounded  conical  or  mound-like 
eminence  than  any  of  the  peaks  of  the  San  Luis  Range,  and  as  a  result 
of  this  the  forest  zones  are  better  defined.    The  northeast  side  has  the 
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most  timber,  the  west  side  being  rocky  and  precipitous.  At  the  sum- 
mit Populus  tremtiloides  and  Quercus  gambelH  form  a  distinct  forest 
zbne,  below  which  Pseudotsnga  mucronata  and  Pinu^  strohifonnis 
grow  luxuriantly,  and  are  bounded  below  by  a  zone  of  Pinus  ponde- 
rosa^  the  base  being  wooded  as  in  the  San  Luis  Range. 

The  presence  or  absence  of  forests  in  this  region  depends  upon  the 
amount  of  moisture  in  the  ground.  This  is  illustrated  by  the  accom- 
panying diagram  (fig.  2),  showing  the  distribution  of  trees  on  the 
west  side  of  the  Animas  Mountains.  Below  the  timber  line  is  a 
barren  slope,  several  miles  in  extent,  at  the  foot  of  which  is  a  chain 
of  springs,  below  these  is  a  belt  of  fine  oak  timber  {Qvercics  emoryi 
and  Q,  arizonicd)  which  derives  moisture  from  the  springs  just  above 
them.  The  diagram  also  shows  the  downward  prolongation  of  tim- 
ber in  moist  canyons.    This  is  especially  noticeable  in  passing  across 
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Fig.  2.— Distribution  op  trees  on  the  west  side  of  the  Animas  Mountains. 

San  Luis  Pass,  which  corresponds  to  the  zone  of  Quereu.^  emoryi  and 
Quercus  nrizonica^  to  a  broad  valley  east  of  the  mountains,  from 
which  many  lines  of  oak  trees  are  seen  extending  down  ravines  from 
canyons  in  the  San  Luis  Mountains;  and  in  one  instance  a  straggling 
line  of  oaks  actually  becomes  continuous  across  the  valley,  joining 
one  from  a  canyon  in  a  mountain  range  to  the  eastward. 

Station  No.  20. — San  Luis  Springs,  Grant  County,  New  Mexico. 
This  is  at  present  better  known  as  Lang's  Ranch,  a  famous  camping 
place  for  Government  troops  in  pursuit  of  hostile  Indians.  The 
springs,  which  are  unfailing,  are  close  to  the  Boundary  at  Monument 
No.  66,  just  below  timber  line  of  the  western  foot  of  the  San  Luis 
Mountains,  and  on  the  eastern  edge  of  the  broad  Animas  Valley. 
(Plate  X,  fig.  1.)  Altitude,  1,57?  meters  (5,174  feet)  at  Monu- 
ment No.  66.  Game  was  abundant,  and  water  and  grazing  good. 
On  a  preliminary  reconnoissance  in  advance  of  the  surveying  parties, 
conducted  by  Lieut.  D.  D.  Gaillard,  commissioner,  accompanied  by 
the  present  writer  and  Lieut.  Francis  G.  Irwin,  camp  was  made  at 
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1.  Eastern  Edge  of  Animas  Valley  ^See  Page  92). 

2.  San  Pedro  Valley  ^See  Page  101  •. 


MAMMALS    OF    THE    MEXICAN    BOUNDARY.  93 

San  Luis  Springs  from  May  31  to  June  2,  1892.  Though  a  purely 
business  trip,  occupying  five  days,  made  for  the  purpose  of  locating 
future  camping  grounds  with  the  view  to  a  supply  of  wood,  water, 
and  grass,  game  was  so  abundant  that  we  killed  seven  antelope,  two 
deer,  two  turkeys,  two  black  timber  wolves,  and  smaller  game. 

This  station  was  occupied  by  me  from  May  31  to  June  2,  June  29 
to  July  1,  July  4  to  16  and  18  to  28,  1892;  August  31  to  September 
10,  September  24  to  October  2,  1893.  Mr.  Holzner  was  there  from 
June  29  to  July  11  and  July  23  to  28,  1892.  Collections  were  made 
in  other  parts  of  the  Animas  Valley  and  in  the  San  Luis  Mountains, 
as  well  as  about  the  camp. 

Station  No.  21. — Head  of  Right  Fork  of  Cajon  Bonito  Creek. 
This  beautiful  stream  rises  from  springs  at  the  side  of  a  wooded 
canyon,  at  an  altitude  of  about  1,375  meters  (4,511  feet)  6  miles 
south  of  Monument  Xo.  67.  It  constitutes  one  of  the  ultimate  sources 
of  the  great  Yaqui  River  of  western  Mexico.  Collections  of  fishes, 
birds,  mammals,  plants,  etc.,  were  made  by  me  from  July  1  to  4,  21, 
and  23  to  24,  1892 ;  September  8  and  27  to  28,  1893.  The  fauna  and 
flora  are  largely  Mexican.  The  fish  are,  of  course,  those  of  the 
Yaqui  River.  The  Texas  kingfisher,  Mexican  cliff  swallow,  and 
many  other  interesting  species  of  the  Mexican  fauna  were  obtained. 
On  the  middle  course  of  Cajon  Bonito  Creek,  which  is  parallel  to 
Guadalupe  Canyon,  in  the  vicinity  of  Monument  No.  73,  are  numerous 
siliceous  tree  trunks,  some  of  them  delicately  colored,  but  w^hich 
crumble  to  pieces  when  struck  by  the  hammer. 

Vegetation, — In  reaching  the  head  of  the  Right  Fork  of  Cajon 
Bonito  Creek,  the  west  foot  of  the  San  Luis  Mountains  is  skirted 
from  Lang's  ranch  to  the  south  edge  of  the  Animas  Valley,  crossing 
several  points  of  oak  timber — prolongations  down  shallow  washes 
or  canyons  from  the  general  timber  line  of  the  mountains.  Tall 
nolinas  cover  much  of  this  part  of  the  Animas  Valley.  Numerous 
ravines  extending  from  it  to  the  Cajon  canyon  are  wooded  near  the 
tops  with  oaks  and  alligator  juniper,  mixed  lower  down  with  one- 
seed  juniper,  sycamore,  hackberry,  walnut,  wild  china,  desert  willow, 
ash,  mulberry  and  acacia,  with  an  undergrowth  of  Shrubs,  yuccas, 
prickly  pears,  choya  cacti,  mescal,  and  nolinas.  At  the  head  of  the 
stream  are  springs  of  rather  warm  water,  and  there  are  hot  springs 
lower  down,  on  the  main  Cajon  Bonito  Creek.  The  banks  are  forested 
Avith  Cottonwood,  sycamore,  maple,  willows  {Salix  nigra^  S,  occidenta- 
lis  longipes^  and  S.  taxifolia)^  ash,  mulberry,  desert  willow,  cherry, 
walnut,  and  wild  china,  with  here  and  there  an  alligator  juniper,  a 
one-seed  juniper,  or  even  a  straggling  Arizona  cypress.  The  rocky 
acclivities  support  a  growth  of  grapevines  {Vitis  arizonica  Engel- 
mann)  and  poison  ivy  {Rhus  toxicodendron  Linna?us),  intermixed 
with  cacti,  mescal,  dasylirions,  yuccas,  nolinas,  shrubby  sumachs. 
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thorny  mimosas  (Mimosa  hiuncifera  and  M,  lindheimeri)  ^  and  bear- 
berries  {Rhamnus  purshiana),  together  with  innumerable  bushes 
and  herbs. 

Station  No.  22. — Animas  Valley.  This  is  a  grassy,  treeless  plain, 
272  kilometers  (169  miles)  from  the  Rio  Grande.  The  astronomical 
camp  was  located  at  Monument  No.  07,  altitude  1,573  meters  (5,161 
feet),  near  the  middle  of  it.  At  this  point  an  enormous  artificial 
dam  stretches  across  the  Animas  Valley."  After  heavy  rains  a  large 
lake  is  formed,  which  is  frequented  by  waterfowl  and  game  of 
all  kinds.  I  am  indebted  to  the  members  of  the  astronomical  party 
for  numerous  specimens,  especially  such  as  were  drowned  by  a  sud- 
den flooding  of  the  valley  after  a  heavy  rain.  I  crossed  the  Animas 
Valley  seven  times— July  6,  14,  18,  and  28,  1892;  August  30  and  31, 
and  October  2, 1893.     Mr.  Ilolzner  crossed  it  July  28, 1892. 

Station  No.  23. — Cloverdale,  Grant  County,  New  Mexico.  Springs 
of  pure  cold  water  are  found  in  a  little  valley  among  the  hills  east 
of  the  Animas  Valley,  only  a  few  miles  from  the  Arizona-New  Mex- 
ico Line  and  6  miles  north  of  Monument  No.  69.  In  a  canyon  a  few 
miles  south  of  Cloverdale  is  a  larger  spring  and  stream,  emptying 
into  Guadalupe  Canyon,  and  much  frequented  by  bear,  deer,  and 
other  large  game.  I  was- in  that  place  from  July  14  to  18,  1892,  col- 
lecting plants  and  animals. 

Vegetation, — The  region  is  more  or  less  forested,  the  principal 
trees  being  Mexican  pinon,  Chihuahua  pine,  longstalk  willow,  Fre- 
mont Cottonwood,  blue  oak,  Emory  oak,  whiteleaf  oak,  Mexican 
walnut,  and  leatherleaf  ash.  Grape,  mimosa,  and  mescal  are  also 
abundant. 

Station  No.  24. — Hall's  Ranch,  Guadalupe  Canyon,  Sonora,  Mex- 
ico, altitude,  1,267  meters  (4,157  feet) .  Camp  was  made  at  Monument 
No.  73,  in  the  canyon,  293  kilometers  (182  miles)  from  the  Rio 
Grande.  Occupied  by  myself,  July  6  to  8,  28  to  29,  and  August  11, 
1892;  August  24  to  30,  and  Octol^er  2,  4,  1893;  by  Mr.  Holzner  July 
28  and  29,  1892.  The  canyon  is  sparsely  wooded  with  sycamore,  red 
juniper,  oak,  ash,  mulberry,  and  grape.  Much  of  the  rock  is  rhyo- 
lite  and  browff  or  yellowish  andesitic  basalt. 

In  the  southeastern  corner  of  Arizona,  about  3  miles  from  Monu- 
ment No.  73,  a  large  deposit  of  Tertiary  fossils  was  shown  us  by 
Mr.  Hall.  A  few  of  them  were  brought  away,  but  a  very  large  quan- 
tity of  beautifully  preserved  specimens  were  left  on  the  spot,  which 
I  was  unable  to  find  again,  though  several  days  were  subsequently 
spent  in  attempting  to  do  so,  Mr.  Hall  having  been  killed  in  the  mean- 
time. 


oFor  a  (loscription.  with  Illustrations,  of  this  gigantic  aboriginal  earthwork, 
by  Cant.  D.  D.  Gaillard,  Corps  of  Engineers,  U.  S.  Army,  see  the  American  An- 
thropologist for  September,  189G. 
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Flora  of  Guadalupe  Canyon. — Here  the  distribution  of  plant  life  is 
as  follows: 
The  trees  are  : 


Bon- 


Celiis  occidentalis  Linnaeus. 

CcUis  reticulata  Torrey. 

Moras    ccltidifolia     Humboldt, 
pland,  und  Kuntli. 

PlatanuH  wrightii  Watson. 

Vauquelinia  californica  (Torrey)   Sar- 
gent. 

Acacia  const  ricta  Bent  ham. 

Prosopis  sp.« 

Sapindus  marginatus  Wllldenow. 

Arctostaphylos      pungeus      Humboldt, 
Bonpland,  and  Kunth. 

Bumelia  rigida  (Gray)  Small. 

Fraxinus  velutina  Torrey. 

Chilopsis  linearis   (Cavanilles)   Sweet. 


Pinus  cemhroides  Zuecarlnl. 

Pinus  chihuahua na  Engelmann. 

Juniperus  monosperma  (Engelmann) 
Sargent. 

Juniperus  pachyphlcea  Torrey. 

Yucca  brevifolia  Torrey. 

Juglans  rupestris  Engelmann. 

Salix  nigra  Marshall. 

Salix  occidentalis  longipes  (Anders- 
son)  Bebb. 

Salix  taxi  folia  Humboldt,  Bonpland. 
and  Kunth. 

Populus  wisltzeni    (Watson)    Sargent. 

Quercus  ohlongifolva  Torrey. 

Quercus  arizonica.  Sargent. 

Quercus  emoryi  Torrey. 

Other  conspicuous  plants  : 

Selaginella  rupestris  (Linn  a*  u  s) 
Spring. 

Yucca  baccata  Torrey. 

Nolina  lindheimeriana  (Scheele)  Wat- 
son. 

Dasylirion  irheeleri  Watson. ' 

Agave  schottii  Engelmann. 

Agave  palmeri  Engelmann. 

Mimosa  grahami  Gray. 

Erythrina  flabelUformis  Kearney. 

Fouquieria  splendens  Engelmann. 

Rhus  toxicodendron  Linnipus. 

Station  Xo.  25. — San  Bernardino  Ranch.  Camp  was  made  at 
Monument  Xo.  77,  in  a  mesquite  flat  between  the  San  Bernardino 
Springs  and  the  neighboring  San  Bernardino  River,  310  kilometers 
(193  miles)  from  the  Rio  (irande,  at  an  altitude  of  1,133  meters 
(3,717  feet).  The  rock  is  rhyolite  and  basalt.  The  San  Bernardino 
River  (head  of  the  Yaqui),  rising  in  Arizona,  is  wooded  with  willow, 
Cottonwood,  boxelder,  ash,  and  mesquite;  a  few  red  junipers  grow 
on  the  adjacent  hills;  and  the  creosote  bush,  mesquite,  acacia,  and 
ocotillo  occupy  the  stony  mesas  and  -arroyos  which  constitute  the 
major  portion  of  the  region.  The  broad  meadows  below  the  San  Ber- 
nardino Springs  are  now  covered  by  grazing  herds;  but  at  the  time 
of  Emory's  Survey  they  were  occupied  by  a  dense  growth  of  cane, 

oThe  Ya<iui  Basin  form  of  mesquite  replaces  Prosopis  glandulosa  Torrey 
west  of  the  San  Luis  Mountains,  entering  GuadaluiK?  Canyon  from  the  Animas 
Valley.  It  was  found  as  hiph  as  1,(>2P>  meters  {Ty^.VlZi  feet),  extending  through 
the  canj'on  to  the  San  Bernardino  River,  where  fine  mesquite  trees  were  found 
in  the  river  bottom  at  the  altitude  of  1,189  meters  (3,000  feet). 


I  Rhus  virens  Lindheimer. 
Rhus  glabra  Lin  mens. 
Mortonia  scabrella  Gray. 
Vitis  arizonica  Engelmann. 
Parthcnocissus     quinquefolia     (Lln- 

napus)   Planchon. 
Cactus   (several  species). 
Echinocactus  (several  species). 
Opuntia  (several  sjiecies). 
Ibervillea      lindheimeri       (Cogniaux) 

Greene. 
Baccharis  glutinosa  Pe'rsoon. 
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which  has  since  entirely  disappeared.  Waterfowl  were  abundant 
along  the  San  Bernardino  River  and  on  the  marshy  meadows  and 
pools  below  the  springs.  Archeological  objects  and  rocks,  plants, 
moUusks,  fishes,  reptiles,  batrachians,  birds,  and  mammals  were 
collected.  The  writer  was  present  at  this  station  July  6  and  7,  July 
29  to  September  11,  1892;  August  17  to  24  and  October  4  to  7,  1893. 
Mr.  Holzner,  July  29  to  September  11, 1892. 

Flora  of  San  Bernardino  River, — The  principal  trees  and  plants 
found  in  this  vicinity  are  given  in  the  lists  that  follow. 

The  trees  are : 

Juniperus    motiottpvniia    ( Engelmami ) 

Sargent. 
Fraxinus  velutina  Torrey. 
Salix  nigra  Marshall. 
Salix  occidentalis  Jongipes  ( Audersson ) 

Bebb. 
Salix    taxifolia    Humboldt    Bonplaud, 

and  Kunth. 
Platanus  wrighiii  Watson. 
Yucca  hrevifolia  Torrey. 
Morus    celtidifolia    Humboldt,      Bon- 

pland,  and  Kunth. 

Other  conspicuous  plants  are: 

Ephedra  sp. 

Scirpus  olneyi  Gray. 

Scirpus  calif ornicus   (Meyer)    Britton. 

Yucca  haccata  Torrey. 

Agave  pahneri  Engelmann. 

Atriplex  sp. 

Argemone  platyceras  Link  and  Otto. 

Ribes  atireum  Pursh. 

Mimosa  (several  species). 

Cassia  leptocarpa  Bentham. 

Cassia  tcislizeni  Gray. 

Fouquieria  nplendens   Engelmann. 


Populus  fremontii  Watson. 
Acacia  const ricta  Bentham. 
Eysenliardtia  orthocarpa  (Gray)  Wat- 
son. 
Prosopis  sp. 

Holacantha  emoryi  Gray. 
Acer  negundo  Llnnteus. 
Sapindus  marginatus  Wllldenow. 
Bumelia  rigida  (Gray)  Small. 
Celtis  reticulata  Torrey. 
Chilopsis  linearis   (Cavanllles)   Sweet. 
Nicotiana  glauca  Graham. 


Covillea     tridentata      (de     Candolle) 

Vall. 
Rhus  toxicodendron  Linnseus. 
Rhus  trilolwta  Nuttall. 
Cereus  grcggi  Engelmann. 
Opuntia   (several  species). 
Baccharis  glutinosa  Persoon. 
Perezia  nana  Gray. 
Cucurbita       faotidissima       Humboldt, 

Bonpland,  and  Kunth. 
Cucurbita  digitata  Gray. 


Station  No  26. — Near  the  mouth  of  Cajon  Bonito  Creek,  Sonora, 
Mexico.  Altitude,  975  meters  (3,199  feet).  Cajon  Bonito  Creek,  a 
terminal  twig  of  the  Yaqui  River,  debouches  into  the  San  Bernardino 
River  10  miles  south  of  Monument  No.  77  of  the  Mexican  Boundary. 
The  writer,  acompanied  bj'  Lieut.  D.  D.  Gaillard,  camped  there  from 
August  31  to  September  1,  1892,  when  driven  out  by  the  sudden  flood- 
ing of  the  valley,  caused  by  a  cloudburst  at  the  head  of  the  stream,  m 
the  San  Luis  Mountains.  I  had  experienced  a  similar  occurrence  in  a 
canyon  at  the  head  of  the  Cajon  Bonito  Creek,  where  Col.  J.  W.  Bar- 
low and  myself  were  encamped  at  the  beginning  of  the  storm  season. 

Station  No.  27. — Niggerhead,  Cerro  Gallardo.  Monument  No.  82. 
Altitude,  1,374  meters  (4,508  feet).    Distance  from  the  Rio  Grande, 
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326  kilometers  (202  miles).  A  hilly  region,  covered  with  volcanic 
scoria,  sparsely  clothed  with  grass  and  brushwood,  with  a  few  red 
juniper  trees.  Within  a  radius  of  a  dozen  kilometers  (7  miles)  a 
range  of  altitude  from  1,200  to  1,640  kilometers  (3,940  to  5,380  feet) 
could  be  found.  Station  occupied  by  myself  September  1  and  11, 
1892 ;  August  14  to  17 ;  and  October  7, 1893.  Plants,  birds,  etc.,  were 
collected. 

Flora  of  Gerro  Gallardo. — The  trees  and  plants  obtained  near  this 
station  are  named  in  the  following  lists. 

The  trees  are : 
Juniperus    monospcrma    (Engelninim)      Acacia  consUncta  Beutham. 

Sargent.  Acacia  greggii  Gray. 

Yucca  hrevifolia  Torrey.  i  Prosopis  ap. 

f^aliw    taxifolia    Humboldt,    Boupland,  |  Eysenliardtia  orthocarpa  (Gray)  Wat- 

and  Kuntb.  ,      son. 

Qucrcuft  arizonica  Sargent.  Kceherlinia  apinosa  Zuccarinl. 

Celtis  reticulata  Torrey.  8apindu8  viarginatus  Willdenow. 

Morus     celtidifolia     Humboldt,     Bon-  I  Bumelia  rigida  (Gray)  Small. 

pland,  and  Kuntb.  I  Fraxinus  velutina  Torrey. 

Plat  anus  tcrightii  Watson. 

Other  shrubs  and  conspicuous  plants  are: 


Ephedra  trifurca  Torrey. 

Yucca  haccata  Torrey. 

Nolina  lindheimeriana  (Scbeele)  Wat- 
son. 

Dasylirion  wheeleri  Watson. 

Agave  palmeri  Engelmann. 

Cucurhita  fcetidisaima  Humboldt,  Bon- 
pland,  and  Kuntb. 

Cucurbita  digitata  Gray. 

Apodanthera  undulata  Gray. 

Mimosa  hiuncifera  Bentbam. 

Mimosa  lindheimeri  Gray. 

Mimosa  dysocarpa  Bentbam. 


Mimosa  grahami  Gray. 

Acacia   ftliculoides    (Cavanllles)    Tre- 

lease. 
Cassia  wislizeni  Gray. 
Erythrina  flahelliformis  Kearney. 
Krameria  parvifoUa  Bentbam. 
Fouquieria  splendens   Engelmann. 
Covillea     tridentata      (de     Candolle) 

Vail. 
Rhus  virens  Lindbeimer. 
O  punt  la  of  subgenera  Platopuntia  and 

Cylindropnntia, 
Baccharis  glutinosa  Persoon. 


Station  No.  28. — Agua  Prieta  Ranch,  Piedras  Negras,  Sulphur 
Spring  Valley.  Monument  No.  85,  distant  from  the  Rio  Grande 
338  kilometers  (210  miles).  Altitude,  1,204  meters  (3,950  feet). 
Occupied  by  myself  September  11  and  12, 1892 ;  August  14 ;  and  Octo- 
ber 7,  1893;  by  Mr.  Holzner,  September  11  to  12,  1892.  This  broad 
valley,  though  crossed  several  times,  was  not  carefully  examined,  and 
the  collections  made  were  small. 

Vegetation, — The  ground  is  part  bare  and  part  grassy,  with  exten- 
sive patches  of  the  gregarious  creosote  bush  {Covillea  tridentata) ^ 
and  considerable  greasewood  { A  triplex)  ^  with  some  cacti.  Soapweed 
{Tucca  glauca)  and  a  narrow-leaved  yucca  having  a  long  caudex 
were  sometimes  seen;  and  some  superb  hackberrj^  trees  formed  a 
grove  on  an  arroyo  at  the  west  side  of  Sulphur  Spring  Valley,  at 
30639— No.  56—07  M 7 
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the  altitude  of  1,400  meters  (4,600  feet).  Mesquites,  acacias,  and 
mimosas  were  locally  numerous. 

Station  No.  29. — Dutch  Charley's  Ranch,  1  kilometer  (f  mile) 
north  of  Monument  No.  88,  and  355  kilometers  (221  miles)  from  the 
Rio  Grande.  Altitude,  1,316  meters  (4,318  feet).  A  small  pool  at 
Dutch  Charley's  Ranch  usually  contains  a  good  supply  of  water, 
and  the  bushes  and  sedges  around  it  shelter  birds  and  mammals. 
The  region  is  treeless,  except  for  a  few  juniper  and  hackberry  trees 
in  arroyos  from  the  Mule  Mountains.  On  the  surrounding  hills  the 
soil  is  loose  and  ashy,  in  places  piled  with  scoria,  or  covered  with 
brushwood.  The  locality  was  visited  by  Mr.  Holzner,  September  12, 
1892,  and  by  myself,  September  12,  1892,  August  12  to  14,  and  Octo- 
ber 7  to  8, 1893.    Small  collections  were  made. 

Vegetation. — Corillea  tridentata  and  Fouquieria  spleiidens  cover 
much  of  the  region.  Gourds  (Cucurbita  digitata^  C,  fwtidissima^ 
and  Apodanthera  nndulata)  are  numerous;  and  the  thickets  about 
rocky  hills  are  composed  principally  of  woody  cactus  {(Xpuntia  lepto- 
caulis)^  prairie  acacia  {Acacia  filiculoides)^  senna  (Cajisia  wisli- 
zeni)^  mimosas  (several  species),  and  low  yuccas.  Mescal  {Agave 
palmeri)  is  also  abundant. 

Station  No.  30. — Johnston's  Ranch,  near  Monument  No.  90,  363 
kilometers  (225  miles)  from  the  Rio  Grande.  Altitude  1,390  meters 
(4,561  feet).  This  station  is  at  the  south  end  of  the  Mule  Mountains 
and  14  kilometers  (9  miles)  nearly  south  of  the  mining  town  of  Bis- 
bee,  Arizona.  Occupied  by  myself,  September  12  to  October  2,  and 
October  7  to  10,  1892;  August  12  and  October  8,  1893;  by  Mr.  Holz- 
ner, September  12  to  October  2,  and  October  7  to  10,  1892.  The  plain 
on  the  south  and  the  Mule  Mountains  on  the  north  are  extreuK^ly 
barren.  A  few  trees  grew  along  an  arroyo  and  beside  two  littl<» 
artificial  ponds,  supplied  by  wells  and  windmills,  for  the  use  of  cattle. 
The  collections  consisted  chiefly  of  birds,  mammals,  and  plants ;  also 
accessories  for  mammal  groups  to  be  prepared  at  the  U.  S.  National 
Museum. 

Flora  of  Mule  Mountams, — In  the  lists  that  follow  the  principal 
varieties  of  plant  life  found  near  this  station  are  given. 

The  trees  are : 


Juniper U8   monoaperma    (Engelmaiin) 

Sargent. 
Yucca  hrevifoUa  Torrey. 
Juglantt  rupestris  Engelmann, 
Salix  nigra  Marshall. 
Salix    taxifolia    Humboldt,    Bonnlaml, 

and  Kunth. 
Populus  fremontii  Watson. 
Quercus  ohlongifoUa  Torrey. 
Quercus  ioumcyi  Sargent. 
Ccltis  reticulata  Torrey. 


Moras     celtidifolia     Humboldt.     Bon-. 

pland,  and  Kunth. 
PlatanuH  wrightii  Watson. 
Acacia  constricta  Bentham. 
. I cacia  grcggii  Gray. 
Prosopia  glandulosa  Ton*ey. 
Acer  n  eg  undo  Linna?us. 
Sapindus  marginatus  Wllldenow. 
Arl)utu8  arizonica    ((3 ray)    Sargent. 
Chilopsia  linearis  (Cavanilles)  Sweet 
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Other  shrubs  and  conspicuous  plants  are : 


Ephedra  trifurca  Torrey. 
Yucca  haccata  Torrey. 
Nolina  lindheimeriana  (Scheele)  Wat- 
son. 
Dasylirion  whecleri  Watson. 
Agave  palmeri  Eugelmann. 
A  triplex  sp. 

Mimosa  hiuncifera  Bentham. 
MimoHt  dymcarpa  Bent  bam. 
Mimosa  lindheimeri  Gray. 
Mimosa  grahami  Gray. 


Cassia  leptocarpa  Bentbam. 
Cassia  wislizeni  Gray. 
Erythrina  flahelliformis  Kearney. 
Fouquieria  splendens  Engolmann. 
Anisacanthus  thurberi  Gray. 
Cucurbita    fastidissima    Humboldt, 

Bonpland,  and  Kuntb. 
Cucurbita  digitata  Gray. 
Baccharis  glutinosa  Persoon. 
Uymenoclea    monogyra    Torrey    and 

Gray. 


Station  No  31. — Bisbee,  Arizona,  13  kilometers  (8  miles)  north  of 
Monument  Xo.  91,  at  an  altitude  of  1,700  meters  (5,578  feet).  The 
town  occupies  a  section  of  a  steep  and  rugged  canyon  of  the  Mule 
Mountains,  whose  neighboring  peaks  rise  to  the  altitude  of  2,172 
meters  (7,12G  feet).  The  mountains  are  sparsely  wooded  with  oak, 
red  juniper,  boxelder,  hackberry,  sycamore,  walnut,  and  desert  willow 
trees.  Mammals,  birds,  and  plants  were  collected  in  September, 
1892,  and  October,  1893,  by  myself  and  Mr.  Holzner.  A  series  of 
specimens  of  copper  and  associated  minerals  was  secured  for  the 
U.  S.  National  Museum,  through  the  liberality  of  the  managers  of 
the  Copper  Queen  Mine,  which  is  at  Bisbee. 

Station  No.  32. — San  Jose  Mountain,  Sonora,  Mexico.  From  a 
base  level  of  1,308  meters  (4,265  feet)  this  mountain  rises  abruptly  to 
Ihe  height  of  2,541  meters  (8,337  feet).  Timber  line  begins  near  the 
true  base  of  the  cone  on  the  north  side,  but  considerably  higher  on  the 
south.  The  principal  peak  is  about  8.5  kilometers  (5.25  miles)  south 
of  Monument  No.  93  and  38G  kilometers  (240  miles)  west  of  the  Rio 
Grande  (measured  on  the  Boundary  Line).  This  mountain  is  wooded 
with  aspen  and  deciduous  white  oak  at  the  summit,  with  zones  of 
Arizona  pine,  checkerbark  juniper,  and  evergreen  oak  below.  The 
arboreal  and  low  vegetation  are  quite  varied,  but  water  exists  in  small 
and  uncertain  amounts.  The  writer  ascended  the  main  San  Jose 
Peak,  in  company  with  Lieut.  William  P.  Jackson,  on  September  26, 
1892,  and  established  Mr.  Ilolzner  in  a  camp  at  Gallina  Springs,  in  a 
canyon  on  the  northeast  side  of  the  mountain.  This  camp  he  again 
visited,  replacing  Mr.  Holzner,  on  October  1,  1882.  On  August 
4,  1893,  I  ascended  the  two  highest  peaks  from  the  southwest.  On 
August  5,  1893,  Lieut.  George  H.  McMaster  and  myself  ascended  the 
main  peak  from  the  north  side,  near  Monument  No.  93,  and  estab- 
lished a  camp  at  a  small  spring  on  thlB  north  side  at  an  altitude  of 
1,830  meters  ((5,000  feet),  from  which  point  I  made  daily  excursions 
from  the  base  of  the  mountain  to  its  main  summit,  and  trapped  for 
mammals  until  August  12.  Important  collections  were  made  at  this 
station.  - 
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the  altitude  of  1,400  meters   (4,600  feet).    Mesquites,  acacias,  and 
mimosas  were  locally  numerous. 

Station  No.  29. — Dutch  Charley's  Ranch,  1  kilometer  (f  mile) 
north  of  Monument  No.  88,  and  355  kilometers  (221  miles)  from  the 
Rio  Grande.  Altitude,  1,316  meters  (4,318  feet).  A  small  pool  at 
Dutch  Charley's  Ranch  usually  contains  a  good  supply  of  water, 
and  the  bushes  and  sedges  around  it  shelter  birds  and  mammals. 
The  region  is  treeless,  except  for  a  few  juniper  and  hackberry  trees 
in  arroyos  from  the  Mule  Mountains.  On  the  surrounding  hills  the 
soil  is  loose  and  ashy,  in  places  piled  with  scoria,  or  covered  with 
brushwood.  The  locality  was  visited  by  Mr.  Holzner,  September  12, 
1892,  and  by  myself,  September  12,  1892,  August  12  to  14,  and  Octo- 
ber 7  to  8, 1893.    Small  collections  were  made. 

Vegetation. — CovilUa  ttidentata  and  Foiiquieria  splendeiis  cover 
much  of  the  region.  Gourds  {Cucurhita  digitata^  C.  foetidissima^ 
and  Apodanthera  undulata)  are  numerous;  and  the  thickets  about 
rocky  hills  are  composed  principally  of  woody  cactus  {(Xpuntia  lepto- 
caidis),  prairie  acacia  (Acacia  filicnloides) ^  senna  {Cassia  widi- 
zeni)^  mimosas  (several  species),  and  low  yuccas.  Mescal  {Agave 
palmeH)  is  also  abundant. 

Station  No.  30. — Johnston's  Ranch,  near  Monument  No.  90,  363 
kilometers  (225  miles)  from  the  Rio  Grande.  Altitude  1,390  meters 
(4,561  feet).  This  station  is  at  the  south  end  of  the  Mule  Mountains 
and  14  kilometers  (9  miles)  nearly  south  of  the  mining  town  of  Bis- 
bee,  Arizona.  Occupied  by  myself,  September  12  to  October  2,  and 
October  7  to  10,  1892;  August  12  and  October  8,  1893;  by  Mr.  Holz- 
ner, September  12  to  October  2,  and  October  7  to  10,  1892.  The  plain 
on  the  south  and  the  Mule  Mountains  on  the  north  are  extrenu^ly 
barren.  A  few  trees  grew  along  an  arroyo  and  beside  two  little* 
artificial  ponds,  supplied  by  wells  and  windmills,  for  the  use  of  cattle. 
The  collections  consisted  chiefly  of  birds,  mammals,  and  plants ;  also 
accessories  for  mammal  groups  to  be  prepared  at  the  U.  S.  National 
Museum. 

Flora  of  Mxde  Mountains, — In  the  lists  that  follow  the  principal 
varieties  of  plant  life  found  near  this  station  are  given. 

The  trees  are : 
Juniperus   monosperma    (Engelmann) 

Sargent. 
Yucca  hrevifolia  Torrey. 
JuglatiH  rupestris  Engelmann. 
Salix  nigra  Marshall. 
tSalix    taxifolia    Humboldt,    Bonpland. 

and  Kunth. 
Populus  fremontii  Watson. 
Quercits  ohlongifoUa  Torrey. 
Quercus  toumcyi  Sargent. 
Celtia  reticulata  Torrey. 


Moru^     celtidifoUa     Humboldt.     Bon-. 

pland,  and  Kunth. 
Platanus  tcrightii  Watson. 
Acacia  constricta  Bentham. 
Acacia  greggii  Gray. 
ProHopiH  glandulosa  Torrey. 
Acer  n  eg  undo  Linnaeus. 
f^apindus  marginatus  Wllldenow. 
Arhutus  arizonica    (Gray)    Sargent. 
Chilopsis  linearis  (Cavanllles)   Sweet 
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Station  No.  34. — San  Pedro  River  at  Monument  No.  98,  395  kilo- 
meters (245  miles)  west  of  the  Rio  Grande.  Altitude,  1,298  meters 
(4,259  feet).  The  San  Pedro  River  at  this  point  is  a  good-sized 
stream,  containing  many  fish,  batrachians,  and  turtles,  and  its 
waters  and  banks  are  inhabited  by  numerous  aquatic  species  of  mam- 
mals and  birds.  There  are,  however,  no  meadows  or  marshes  of  any 
considerable  extent  along  its  banks  in  this  part  of  its  course.  Trees 
are  limited  to  the  edge  of  the  stream,  where  willow,  ash,  boxelder, 
Cottonwood,  and  mesquite  are  the  common  species.  (Plate  X,  fig. 
2.)  The  adjacent  Huachuca  Mountains,  of  Arizona,  crossed  at  their 
southern  extremity  by  the  International  Boundary  Line  some  13 
kilometers  (8  miles)  to  the  westward,  are  well  wooded  to  the  base. 
I  was  at  this  station  from  October  10  to  November  1,  1892 ;  July  27 
to  August  2,  and  October  10,  1893.  Mr.  Holzner,  from  October  10 
to  November  2,  1892.     Important  collections  were  made. 

Flora  of  San  Pedro  Valley, — The  collections  of  plants  made  near 
Monument  No.  98  includes  the  varieties  indicated  in  the  lists  below. 

The  trees  are : 


Juglans  rupestris  Engelmann. 

f'lalix  nigra  Marshall. 

Salix  occidentalis  longipes  (Anders- 
son)  Bebb. 

Salix  taxifolia  Humboldt,  Bonpland, 
and  Kuntb. 

Populus  fremontii  Watson. 

Celt  is  reticulata  Torrey. 

Aforus  celtidi  folia  Humboldt,  Bon- 
pland, and  Kunth. 


Platanus  wrightii  Watson. 

Acacia  greggii  Gray. 

Acacia  constricta  Bentham. 

Prosopis  glandulosa  Torrey. 

Acer  negundo  Linnaeus. 

Sapindus  marginatus  Willdenow. 

Fraxinus  velutina  Torrey. 

Chilopsis  linearis  (Cavanllles)   Sweet. 


Other  conspicuous  vegetation  includes : 


Yucca  glauca  Nuttall. 
Atriplex  sp. 
Rhus  glabra  Linnaeus. 
Mimosa  dysocarpa   Bentham. 
Acacia   flliculoides    (Cavanllles)    Tre- 
lease. 


Covillea  tridentata  (de  Candolle)  Vail. 
Opuntia  (several  species). 
Cucurhita  foetidissima  Humboldt,  Bon- 
pland, and  Kunth. 
Apodanthera  undulata  Gray. 
Perezia  sp. 


Station  No.  35. — ^Huachuca  Mountains,  Arizona.  This  isolated 
but  extensive  range  (called  Sierra  Espuela  by  the  early  explorers) 
rises  from  a  base  level  of  1,275  meters  (4,183  feet)  to  the  height  of 
2,887  meters  (9,472  feet).  It  is  almost  wholly  within  the  United 
States,  extending  nearly  north  from  Monument  No.  102  for  a  dis- 
tance of  32  kilometers  (20  miles).  It  is  407  kilometers  (253  miles) 
west  of  the  Rio  Grande.  The  highest  point,  Hasslops  Peak,  is  14^ 
kilometers  (9  miles)  north  of  the  Mexican  line.  The  higher  timber 
line  is  not  reached  by  any  of  the  mountains  visible  from  the  Mexican 
Boundary  Line.    In  the  Huachuca  range  the  lower  timber  line  de- 
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.scends  to  the  edge  of  the  surrounding  plain  on  all  sides  and  sends 
several  wooded  prolongations  downward,  in  canyons,  several  miles 
across  the  bare  plains  toward  the  San  Pedro  River.  The  principal 
canyons  on  the  east  side  of  the  range  contain  spring-fed  streams  of 
clear,  cold  water — the  best  that  we  found  between  the  Coast  Range 
and  the  Rio  Grande.  The  stream  in  Tanners  Canyon  contains  fish. 
(Plate  XI,  fig.  1.) 

I  was  on  the  summit  of  Hasslops  Peak  (altitude  2,887  kilometers, 
or  9,472  feet)  October  21  and  26,  1892;  also  July  31  and  October  17, 
1883.  During  October,  1892,  and  July,  1893,  I  explored  the  whole 
east  side  of  the  range  from  Igos  Ranch  on  the  north  to  Monument 
102  on  the  south.  This  field  appeared  to  be  so  rich  that,  in  July, 
1893,  it  was  decided  to  detach  Mr.  Holzner  from  the  Monument- 
Building  Party,  which  was  necessarily  accompanied  by  myself,  from 
the  San  Pedro  River  (Monument  Xo.  98)  eastward  to  the  eastern 
end  of  the  boundary  parallel  31°  20'  (Monument  No.  53),  a  region 
that  had  been  previously  explored,  in  order  to  have  him  run  a  careful 
line  from  the  base  to  the  summit  of  the  Huachuca  Mountains,  which 
he  accomplished  satisfactorily  between  July  24  and  October  10,  1893. 
In  this,  great  assistance  was  rendered  by  the  commanding  officers 
and  post  surgeon  (Maj.  Timothy  E.  Wilcox)  at  Fort  Huachuca. 
Mr.  Holzner's  first  camp  was  established  near  the  lower  timber  line, 
in  Tanners  Canyon,  where  the  "  post  garden  "  is  situated,  on  July 
24,  1893.  His  line  of  mammal  traps  was  gradually  extended  upward 
through  Tanners  Canyon  to  the  post  sawmill,  to  which  point  his 
camp  was  moved  in  August.  From  this  point  trapping  was  ex- 
tended to  the  summit  of  the  range,  and  his  camp  was  again  moved 
from  the  sawmill  to  a  spring  near  the  summit  of  a  high  peak,  which 
overlooks  Ramsey  Canyon,  on  Septemlx^r  10.  On  September  30, 
1893,  the  weather  having  become  severely  cold  at  the  summit,  Mr. 
Holzner 's  camp  was  removed  to  the  post  garden,  in  Tanners  Canyon, 
where  he  remained  until  October  10,  1893,  when  he  rejoined  the 
writer  at  Fort  Huachuca.  Camps  were  made  at  the  Post  Spring, 
near  Fort  Huachuca,  and  at  Frauds  Ranch,  in  Millers  Canyon,  from 
October  10  to  18,  1893.  A  complete  circuit  of  these  mountains  was 
made,  and  collections  made  on  all  sides  of  the  range.  Mr.  Holzner 
collected  207  mammals,  31*5  birds,  and  a  few  plants  and  land  shells 
in  the  Huachuca  Mountains,  between  July  24  and  Octol)er  9,  1893. 
His  work  showed  commendable  enterprise  and  industry. 

Flora  of  Huachuca  Mountains.— M\\q\\  eifort  was  devoted  to  col- 
lecting and  studying  the  fauna  and  flora  of  these  mountains 'by 
Major  Timothy  E.  Wilcox,  who  was  for  several  years  stationed  at 
Fort  Huachuca,  and  whose  name  must  ever  be  associated  with  the 
botany  of  the  western  part  of  the  United  States.  The  elaborate  list 
by  N.  L.  Britton  and  T.  H.  Kearney,  jr.,  and  the  collections  made  by 
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1.  View  Down  Millers  Canyon,  Huachuca  Mountains  (See  Page  102). 

2.  Patagonia  Mountains,  Showing  Emory  Oaks  (See  Page  105). 
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Major  Wilcox  in  the  Huachuca  Mountains,'*  leave  little  to  be  desired 
more  than  to  separate  the  trees,  as  follows : 


Pinu8  strohiformis  Engelmann, 

Pinus  cembroidca  Zuccarini. 

Finns  arizonica  Engelmann. 

Pinus  ponderosa  scopulorum  S.  Wat- 
son. 

Pinus  mayriana  Sud worth. 

Pinus  chihuahuana  EngelmaDn. 

Pseudotsuga  mucronata.  (Rafinesque) 
Sudwortb. 

Juniperus  monosperma  ( Engelmann ) 
Sargent. 

Juniperus  pachyphlcea  Torrey. 

Yucca  constricta  Buckley. 

Jufflans  rupestris  Engelmnnn. 

Salix  nigra  Marshall. 

Salix  ocidentalis  longipes  (Anders- 
son)  Bebb. 

Salix  lasiolepis  Bentbam. 

Salix  taxifolia  Humboldt,  Bonpland, 
and  Kuntb. 

Populus  tremuloides  Micbaux. 

Populus  fremontii  Watson. 

Quercus  gamhelii  Nuttall. 

Quercus  undulata  Torrey. 

Quercus  ohlongifolia  Torrey. 

Quercus  arizonica  Sargent. 

Quercus  reticulata  Humboldt  and  Bon- 
pland. 

Quercus  emoryi  Torrey. 


Quercus  chrysolepis  Liebmann. 

Quercus  hypoleuca  Engelmann. 

Celtis  occidentalis  Linnceus. 

Celtis  reticulata  Torrey. 

Morus  celtidifolia  Humboldt,  Bon- 
pland, and  Kuntb. 

PlatanMS  wrightii  Watson. 

Cercocarpus  hreviflorus  Gray. 

Cercocarpus  parvif alius  paucidenta- 
tus  Watson. 

Prunus  salidfolia  Humboldt,  Bon- 
pland, and  Kuntb. 

Acacia  greggii  Gray. 

Acacia  constricta  Bentbam. 

Prosopis  glandulosa  Torrey. 

Robinia  neomexicana  Gray. 

Ptelea  trifoliata  Linnieus. 

Acer  saccharum  grandidentatum  (Nut- 
tall)  Sudwortb. 

Acer  negundo  Llnnseus. 

Sapindus  marginatus  Willdenow. 

Arhutus  arizonica  (Gray)   Sargent. 

Arctostaphylos  pungens  Humboldt, 
Bonpland,  and  Kuntb. 

Rhamnus  purshianus  de  Candolle. 

Fraxinus  cusfidata  Torrey. 

Fraxinus  velutina  Torrey. 

Chilopsis  linearis   (Cavanilles)   Sweet. 

Sambucus  mexicana  Presl. 


Fauna  of  Huachuca  Mountains. — Many  field  naturalists  have 
visited  this  beautiful  mountain  range,  but  it  continues  to  yield  rare 
and  novel  forms  of  animal  life  whenever  explored.  Unfortunately, 
Mr.  Holzner  reached  the  Huachucas  (July  21)  after  the  breeding- 
season  of  birds  was  over,  and  in  a  year  of  phenomenal  dryness,  when 
old  pine  trees  died  of  drought,  and  birds  were  obliged  to  forsake 
their  usual  haunts  on  account  of  lack  of  water  to  drink.  This 
likewise  operated  to  increase  the  difficulty  of  finding  land-shells, 
although  the  moUuscan  fauna  is  rich.  Mr.  Holzner  obtained  a 
new  rabbit  {Lepus  foridanus  holzneri)  and  a  new  pocket-gopher 
{Thomomys  fulvus  intermedius)  from  the  aspen  zone  at  the  top; 
and  his  collections  contain  fine  series  of  several  rare  animals.  Of 
batrachians,  only  a  toad,  tree-frog,  and  a  frog  {Rana  virescens 
hrachycephala  Cope)  were  observed.  Principally  through  the  exer- 
tions of  Maj.  Timothy  E.  Wilcox  and,  to  a  less  extent,  those  of  Drs. 


a  Trans.  N.  Y.  Acad.  Sci.,  XIV,  pp.  21-44,  issued  October  22,  1894. 
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A.  K.  Fisher  and  Leonhard  Stejneger,  Lieut.  Harry  C.  Benson, 
J.  Alden  Loring,  W.  W.  Price,  Frank  X.  Holzner,  and  the  author, 
the  following-named  reptiles  from  the  Huachuca  Mountains  are 
represented  in  the  U.  S.  National  Museum  collection:'* 

Lizards. 


Crotaphytus  collaris  (Say). 
Callisaurua       draconoidea       ventralis 

(HaUowell). 
Holhrookia    maculata    maculata    Gl- 

rard. 
Uta  symmetrica  Baird. 
Sceloporua  jarrovii  Cope. 
Sceloporus  torquatus  poinsettii  (Baird 

and  Girard). 


Sceloporus  clarkii  Baird  and  Girard. 
Phryngsoma      douglassii     hemandeai 

(Girard). 
Phrynosoma  orbiculare  (Cuvier). 
Phrynosoma  comutum  (Harlan). 
Cnemidophorus  gularis  gularis  Baird 

and  Girard. 


Snakes. 


Diadophis  regalia  regalia  Baird  and 
Girard. 

Salvadora  grahamice  Baird  and  Gi- 
rard. 

Pityophia  aayi  aayi  (Schlegel). 

Ophibolua  pyrrhomelaa  Cope. 

Ophiholua  getulua  hoylii  (Baird  and 
Girard). 

Rhinochilua  lecontei  Baird  and  Girard. 

Eutcenia  equea  equea  (Reuss). 

Zamenia  flagellum  flagellum  (Shaw). 

Zamenia  aemilineatua  Cope. 


Trimorphodon  lyrophanea  Cope. 

Tantilla  nigriceps  Kennicott. 

Elapa  euryxanthua  Kennicott. 

Siatrurua  catenatua  edwardaii  (Baird 
and  Girard). 

Crotalua  moloaaua  Baird  and  Girard. 

Crotalua  adamanteua  acutulattia  (Ken- 
nicott). 

Crotalua  adamanteua  atrox  (Baird  and 
Girard). 

Crotalua  pricei  Van  Denburgh. 

Crotalua  lepidua  Kennicott. 


The  turtles  of  the  Huachuca  Mountains  comprise  the  common  box- 
tortoise  of  the  region,  the  Arizona  mud  turtle  {Kinostemon  sono- 
rieiise  Le  Conte),  and  a  third,  unidentified  species,  taken  from  the 
neighboring  San  Pedro  River. 

Station  Xo.  80. — Cienaga,  Babacomari  Creek,  Cochise  County, 
Arizona.  Mearns  and  Holzner:  October  18  and  19,  1893.  The 
stream  was  followed  from  where  it  debouches  into  the  San  Pedro 
River  to  the  springs  and  Cienega  at  its  head,  which  is  about  32 
kilometers  (20  miles)  north  of  Monument  No.  lOG.  It  is  inhabited 
by  fishes  and  such  aquatic  mammals  as  the  cotton  rat,  muskrat,  and 
beaver,  and  in  winter  becomes  the  resort  of  many  wading  and  swim- 
ming birds. 

Vegetation, — The  trees  were  willows  {Salix  nigra^  S,  occidentalism 
and  S.  taxifolia),  Mexican  mulberry  (Moras  celt  id  i  f  oh' a)  ^  mesquite 
(Prosopis  glandvlosa)^  devils  claws  {Acacia  greggii)^  boxelder 
{Acer  negnndo)^  wild  china    {Sajyindus  viarginatus)  ^  and  leather- 

o  Since  this  was  written  Dr.  Leonliard  Stejneger  has  published  an  elaborate 
paper  on  The  Reptiles  of  the  Huachuca  Mountains,  Arizona,  Proc.  U.  S.  Nat 
Mus..  XXV,  1902,  pp.  149  to  158. 
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leaf  ash  (Fraxinus  velutina).  On  the  banks  is  a  dense  growth  of 
Aster  spinosns  Bentham ;  and  on  the  hills  are  fine  groups  of  Agave 
applanata  huachucensis  (Baker)  Mulford. 

Station  No.  37. — Santa  Cruz  Valley,  near  L&  Noria,  Pima  County, 
Arizona.  Mr.  Holzner  made  a  careful  examination  of  the  fauna  of 
this  station  from  November  5  to  14  and  22  to  December  5,  1892 ;  also 
October  19  to  20,  1893,  during  which  periods  he  was  enpamped  be- 
side the  Santa  Cruz  River  at  Monument  No.  Ill,  437  kilometers  (271 
miles)  from  the  Rio  Grande,  at  an  altitude  of  1,390  meters  (4,570 
feet).  The  Santa  Cruz  or  San  Rafael  Valley  at  this  point  is  a  broad 
and  treeless  plain,  covered  with  grass,  stretching  between  the  Pata- 
gonia Mountains  on  the  west  and  the  Huachuca  and  Santa  Cruz 
mountains  on  the  east.  The  camp  of  the  old  Boundary  Survey,  under 
Major  Emory,  was  located  on  almost  the  same  ground  as  that  oc- 
cupied by  Mr.  Holzner,  whose  collections  of  birds,  mammals,  and 
fishes  were  of  unusual  value.  On  October  19,  1893,  I  placed  a  line 
of  mammal  traps  between  Monument  No.  Ill  and  the  town  of  Santa 
Cruz,  Sonora,  to  which  latter  point  they  were  removed  on  the  fol- 
lowing day. 

Station  No.  38. — Patagonia  Mountains.  Mr.  Holzner  occupied  a 
station  at  the  summit  of  these  mountains,  south  of  Monument  No. 
114,  448  kilometers  (278  miles)  from  the  Rio  Grande^  at  an  altitude 
of  1,750  meters  (5,742  feet),  from  November  14  to  20  and  27,  1892. 
The  section  of  the  Patagonia  Mountains  south  of  the  Boundary  Line 
is  called  "  Sierra  de  San  Antonio."  These  ranges  are  well  wooded  and 
contain  springs  of  good  water.  (Plate  XI,  fig.  2.)  From  a  base- 
level  of  1,130  meters  (3,708  feet)  they  rise  to  the  height  of  2,217 
meters  (7,274  feet).  Mr.  Holzner  obtained  an  interesting  series  of 
mammals  and  birds  in  them.  The  flora  is  similar  to  that  of  the 
Huachuca  Mountains  at  corresponding  altitudes. 

Station  No.  39. — Town  of  Santa  Cruz,  Sonora,  Mexico.  The 
writer,  accompanied  by  Mr.  Holzner,  camped  in  the  town,  beside 
fhe  Santa  Cruz  River,  about  12  kilometers  (7.5  miles)  south  of  Monu- 
ment No.  Ill,  from  October  20  to  23,  1893.  The  river  at  this  place 
enters  a  defile  between  the  mountains,  and,  bending  around  the  Mexi- 
can section  of  the  Patagonia  Mountains  (Sierra  de  San  Antonio),  it 
turns  and  flows  northward  to  the  Gila  River.  The  narrow  valley  in 
which  Santa  Cruz  lies  is  under  thorough  cultivation,  and  is  covered 
with  beautiful  gardens  and  orchards  on  either  side  of  the  town.  The 
alcalde  paid  his  respects  to  us  promptly,  gave  us  a  cordial  welcome, 
and  personally  assisted  us  in  making  collections.  On  every  hand  we 
received  friendly  services  and  full  liberty  to  collect  specimens  wher- 
ever they  could  be  found,  in  return  for  which  favors  it  was  a  pleas- 
ure to  render  such  assistance  as  lay  in  our  power  to  some  of  the  sick 
of  the  village  who  were  commended  to  us  by  our  friend  the  alcalde. 
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Among  the  interesting  specimens  collected  were  topotypes  of  Hes- 
peromy^s  sonoriensis  Le  Conte. 

.  Flora  of  the  town  of  Santa  Cruz^  Sonora. — Besides  the  products  of 
orchards,  fields,  and  gardens,  the  trees  and  coarser  plants  in  the 
immediate  vicinity  are: 


Juniperus  pachyphlcea  Torrey. 

Yucca  brevifolia  Torrey. 

Juglans  rupestris  Engelmanu. 

Salix  occidenialis  longipes  (Anders- 
son)  Bebb. 

RalLr  taxi  folia  Humboldt,  Bonpland, 
and  Kunth. 

Populus  frcmontii  Watson. 

Quercus  arizonica  Sargent 

Quercua  ohlongifolia  Torrey. 


Celtis  ocddentalis  Linnteus. 

Morus  celtidifolia  Humboldt,  Bon- 
pland, and  Kuntb. 

Plat  anus  wrightii  Watson. 

Prosopis  glandulosa  Torrey. 

Acer  negundo  Linnseus. 

Arctostaphylos  pungens  Humboldt, 
Bonpland,  and  Kuntb. 

Samhucus  glauca  Nuttall. 


The  banks  and  thickets  were  covered  with  grape  {Vitis  arizonica 
Engelmann),the  hills  with  dasylirion  {Danylirion  wheeleriyVsitson)^ 
and  an  abundance  of  the  buffalo  currant  {Rihes  anreum  Pursh)  grew 
along  the  Santa  Cruz  River  banks,  together  with  the  usual  comple- 
ment of  dock,  cocklebur,  gourd,  and  spiny  aster.  I^evel  and  waste 
places  bordering  the  river  are  sometimes  covered  with  the  prickly 
Mexican  poppy  {Argemoiw  mextcana  Linnaeus). 

Station  No.  40. — Santa  Cruz  River  at  Monument  No.  118  (west 
of  the  Patagonia  Mountains).  Mr.  Holzner  camped  from  May  2G  to 
July  10,  1893,  near  Monument  No.  118,  461  kilometers  from  the  Rio 
(jrande,  at  an  altitude  of  1,130  meters  (3,708  feet),  and  collected  14 
mammals  and  379  birds. 

Station  No.  41. — Road-crossing  of  the  Santa  Cruz  River,  Sonora, 
Mexico,  2  kilometers  (1.5  miles)  south  of  Monument  No.  118.  The 
river  is  heavily  wooded  with  cottonwood,  willow,  walnut,  very  tall 
mesquites,  and  other  trees.  Altitude,  about  1,140  meters  (3,740 
feet).  Occupied  by  Mearns  and  Holzner  on  October  23  and  24,  1893, 
when  plants,  birds,  and  mammals  were  collected. 

Station  No.  42. — Nogales,  Arizona.  Monument  No.  122.  Alti- 
tude, 1,174  meters  (3,852  feet).  Distance  from  the  Rio  Grande, meas- 
ured on  the  Mexican  Ik)undarv  Line,  409  kilometers  (292  miles) ;  dis- 
tance from  the  Colorado  River,  measured  on  the  Mexican  Boundary 
Line,  389  kilometers  (242  miles).  The  grove  of  walnut  found  by 
Major  Emory's  party  on  Nogales  Creek  is  now  replaced  by  the 
thriving  town  of  Nogales,  to  which  the  walnut  trees  gave  name. 
Monument  No.  122  stands  on  the  north  side  of  International  Street. 
Mr.  Holzner  collected  nine  birds  and  one  deer  at  Nogales  in  Decem- 
ber and  January,  1892;  also  55  birds  from  April  14  to  May  24, 
1893.  Assisted  by  Mr.  Holzner,  I  made  collections  there  from 
October  24  to  28,  1893.  In  the  Pajaritos  Mountains,  at  Nogales, 
intrusive  rock  appeared  in  the  form  of  a  coarse  granite,  of  which 
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Monument  No.  126,  Elevated  Central  Tract  (See  Page  107', 
Western  Part  of  Elevated  Central  Tract  (See  Page  114). 


Sceloporus  clarkii  Baird  and  Girard. 
Phrpnosoma  comutum  (Harlan). 
Anota  modesta  (Girard). 
Eublepharis  variegatua  (Baird). 
Cnemidophorua  gularis  gularis  Baird 

and  Girard. 
SaJvadora  grahamicr  Baird  and  Girard. 
Rhinochilus  Iccontei  Baird  and  Girard. 
Elap8  euryxanthua  Kennicott 
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most  of  the  mountain  masses  to  the  westward  are  composed,  until, 
in  the  Coast  Range  of  California,  it  is  replaced  by  fine-grained 
granite.  The  Pajaritos  also  contain  effusive  rocks — ^rhyolite  and 
basall — in  abundance. 

Fauna  of  Nogales. — Owing  to  its  location  on  the  International 
Boundary  and  the  only  railroad  that  enters  Mexico  west  of  the  Rio 
Grande,  this  station  has  attracted  several  trained  field  naturalists, 
among  them  Mr.  P.  L.  Jouy,  to  whose  efforts  I  am  mainly  indebted 
for  the  following  list  of  the. reptiles  hitherto  collected  at  Nogales: 

Terrapene  sp. 

Kino^ternon  sonoriense  Le  Conte. 
Ctenosaura  multispinia  Cope. 
Crotaphytus  collar  is  (Say). 
Crotaphytus     wislizenii     Baird     and 

Girard. 
Vta  stanshuriana  Baird  and  Girard. 
Via  symmetrica  Baird. 
SceloporU'S  jarrovii  Cope. 
Sceloporus  torquatus  poinsettii  Baird 

and  Girard. 

Station  No.  43. — Corner  Monument  No.  127,  where  the  Boundary 
leaves  the  parallel  31°  20',  482  kilometers  (300  miles)  west  of  the 
Rio  Grande  and  377  kilometers  (234  miles)  east  of  the  Colorado 
River;  altitude,  1,592  meters  (5,223  feet).  This  station  is  in  the 
midst  of  the  Pajaritos  Mountains,  which  rise  from  a  base  level  of 
1,100  meters  (3,609  feet)  to  the  altitude  of  1,836  meters  (5,924  feet). 
These  rugged  and  little-known  mountains  have  never  received  from 
zoologists  and  botanists  the  attention  which  their  importance  merits. 
I  was  absent  in  Texas  when  the  detailed  survey  of  them  was  made  by 
the  International  Boundary  Commission.  Subsequently,  when  at- 
tached to  the  Monument-Building  Party  of  the  survey,  they  were  but 
hastily  examined  from  Stations  42  and  44.  Their  flora  is  said  to  be 
unusually  varied,  and  the  name,  meaning  "  little  birds  "  mountains, 
is  justified  by  the  abundance  of  small  birds  during  the  breeding 
season,  which  is  doubtless  due  to  the  considerable  number  of  water- 
ing places.  (Plate  XII,  fig.  1.)  To  the  north  of  these  mountains, 
which  extend  from  Monument  No.  126  to  Monument  No.  142,  is  a 
low,  open  country,  which  was  crossed  in  several  directions  by  myself 
in  going  from  Nogales  to  Tucson,  from  Tucson  to  AVarsaw,  and  thence 
to  La  Osa  by  way  of  Oro  Blanco,  Arivaca,  and  Tres  Bellotas  (=  3 
Emory  oaks),"  and,  later,  from  La  Osa  to  Tucson  and  back  by  way 
of  Labaree,  Pozo  Bueno,  and  Buenos  Ayres. 

Station  No.  44. — Tumacacori  Mission,  on  the  Santa  Cruz  River, 
Pima   County,  Arizona;  altitude  about   1,000  meters    (3,281   feet). 

o  In  the  canyons  nbout  Tres  BcUotas  some  remarkably  fine  specimens  of 
Emorj'  oak  {Quercus  emoryi)  were  seen. 
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As  the  stream  is  broadly  bordered  by  trees,  and  the  a\Jjacent  country 
covered  by  mesquite  and  brushwood,  this  river  valley  is  an  ideal  col- 
lecting ground.  I  was  there  October  28  and  29,  1893,  and  collected 
a  few  birds  and  mammals. 

Station  No.  45. — Santa  Cruz  River,  25  miles  south  of  Tucson, 
Arizona;  altitude,  865  meters  (2,838  feet).  I  collected  specimens 
October  29  and  30,  1893. 

Station  No.  46. — ^Tucson,  Arizona;  altitude,  736  meters  (2,415 
feet).  No  place  in  Arizona  has  as  rich  a  fauna;  and  there  is  con- 
siderable variety  to  the  flora.  The  Santa  Cruz  Valley  is  well  wooded 
with  Cottonwood,  willow,  mesquite,  and  cultivated  fruit  trees.  I 
collected  there  in  April  and  May,  1885;  also,  October  30  to  Novem- 
ber 30  and  Deceml)er  11  to  12,  1893.  Mr.  Holzner  was  there  from 
October  30  to  November  5  and  November  17  to  28,  1893. 

Flora  of  Tucson^  Arizona. — This  fertile  field  has  been  well  cov- 
ered by  visiting  botanists  and  by  Prof.  James  William  Toumey,  of 
the  University  of  Arizona,  at  Tucson.  The  following  list  includes 
the  common  trees  seen  by  me  on  my  brief  visits,  when  I  was  the  re- 
cipient of  many  favors  and  polite  attentions  on  the  part  of  President 
Comstock  and  Professor  Toumey,  of  the  university,  and  of  Mr. 
Herbert  Brown,  of  Tucson,  all  of  whom  imparted  much  useful  in- 
formation respecting  the  local  fauna  and  flora : 


Yucca  sp. 
Yucca  sp. 

8alix  nigra  MarshaU. 
Salix    occidentaliH    longipes    (Anders- 
son)  Bebb. 
Populus  frenwntii  Watson. 
Celtia  occidental  is  Linna*us. 
Acacia  greggii  Gray. 
Prosopis  glandulosa  Torrey. 
Prosopis  odorata  Torrey  and  Fremont. 
Parkinsonia  microphylla  Torrey. 
Kceherlinia  apinom  Zuccarini. 


Melia  azedarach  umhracuUfera  Sar- 
gent 

yicotiana  glauca  Graham. 

Acer  negundo  Linnieus. 

Cereus  giganteus  Engelmann. 

Opuntia  fulgida  Engelmann. 

Opuntia  versicolor  Coulter. 

Opuntia  spinosior  (Engelmann)  Tou- 
mey. 

Fraxintis  velutina  Torrey. 

Chilopsia  linearis  (Cavanllles)   Sweet 

Samhucus  glauca  Nuttall. 


The  vegetation  in  the  region  about  Tucson  presents  an  (»xtremely 
picturesque  appearance.  The  streams — Rillito  Creek  and  the  Santa 
Cruz  River — are  well  wooded  with  screw  bean,  mesquite,  cotton- 
wood,  willow.  l)oxelder,  and  ash,  groups  of  which  are  often  converted 
into  fragrant  bowers  by  climbing  grape  and  Philibertella,  with  spiny 
asters,  showy  daturas,  and  many  flowering  annuals  beneath  and 
around  them.  The  foothills  of  the  Tucson  and  Santa  Catalina  moun- 
tains are  sprinkled  with  the  giant  cactus.  (loing  toward  the  Santa 
Catalinas,  one  emerges  upon  a  plain  sloping  up  to  the  intervening 
valley  of  Rillito  Creek.    The  foreground  is  spread  with  prickly  pear 

is  covered  with 
much   of   the 


m  season. 


and  the  gregarious  creosote  bush,  which, 

yellow   flowers.     Patches   of   arborescent   cacti   cover 
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ground"  and  bear  red  blooms  as  beautiful  as  roses.  Mesquites  begin 
as  shrubs  no  larger  than  the  mimosa  and  acacia  on  the  sandy 
mesa,  but  increase  to  the  dimensions  of  New  England  apple  trees, 
the  mesquite  groves  of  the  Rillito  having  a  decidedly  orchard-like 
appearance.  On  the  hills  across  the  stream  the  giant  cactus  holds 
sway,  giving  a  fascinating  effectiveness  to  the  landscape  at  all  times 
r»nd  a  peculiar  beauty  when,  in  May,  each  of  its  huge  arms  unfolds  a 
coronet  of  white  flowers,  in  the  midst  of  which  white-winged  doves 
delight  to  settle  and  coo.  The  green-barked  palo  verde  with  its 
tiny  leaflets,  the  gold  and  purple  flower  balls  attached  to  slender 
branches  of  acacia  and  mimosa,  and  the  coral-red  tips  of  bloom 
to  the  tall  and  wand-like  stems  of  clustering  ocotillo,  give  a  needed 
coloring  to  these  rough  slopes,  which  require  but  the  finishing 
touch  of  bristling  bisnaga,  serrate  dasylirion,  scarlet-flowered  cereus 
and  choya,  and  yellow  nopal  to  complete  a  picture  of  strange  beauty. 
A\Tien  I  visited  Fort  Lowell,  in  April,  1885,  the  officers'  quarters  were 
shaded  and  screened  by  a  beautiful  paling  of  living  ocotillos  {Fou- 
quieria  splendens  Engelmann),  which  bloomed,  and  whose  leaves 
were  as  freshly  green  as  when  growing  naturally,  although  the  stems 
were  merely  thrust  into  the  ground  and  nailed  to  the  porch  above. 
This  thorny  plant  is  also  called  candlewood  and  corral-wood  from  its 
uses.     The  flowers,  superficially,  resemble  those  of  the  Fuschsia. 

To  Col.  Bernard  J.  D.  Irwin,*»  surgeon,  U.  S.  Army,  the  science  of 
herpetology  is  indebted  for  very  large  collections  of  the  reptiles  and 
batrachians  of  old  Fort  Buchanan,  situated  at  the  head  of  Sonoyta 
Creek,  a  tributary  of  the  Santa  Cruz,  near  Tucson,  Arizona.  These 
collections  were  made  at  the  suggestion  of  Professor  Baird,  and  are 
now  in  the  United  States  National  Museum.  Since  his  time  other 
species  have  been  added  to  the  national  collection  by  Maj.  W.  H. 
Emory,  Lieuts.  F.  T.  Bryan  and  J.  H.  Rutter,  of  the  Army ;  Arthur 
Schott,  Edward  W.  Nelson,  Pierre  Louis  Jouy,  Louis  John  Xantus 
de  Vesey,  Henry  W.  Henshaw,  Herbert  Brown,  F.  X.  Holzner,  and 
the  writer.  The  list  of  reptiles  and  batrachians  known  from  the 
region  of  Tucson,  Fort  Buchanan,  and  Camp  Lowell  is  therefore  a 
long  one,  as  follows : 

Turtles. 
Kinostemon  sonoriense  Le  Conte.  |  Terrapene  sp.^ 

«  More  important  than  all  Colonel  Irwin's  contributions  of  notes  and  speci- 
mens to  the  Smithsonian  Institution  was  his  early  training  of  Charles  Emil 
Bendire.  the  distinguished  author  of  Life  Histories  of  North  American  Birds, 
in  exact  methods  of  scientific  observation.  Bendire  was  then  a  young  soldier 
of  his  command,  attached  to  the  hospital  corps,  and  stationed  at  old  Fort 
Buchanan  and  other  camps  in  the  vicinity  of  Fort  I^well  and  Tucson. 

6  The  skin  of  a  box-turtle,  taken  between  Benson  and  Mountain  Spring,  Ari- 
zona, May  4,  1885,  and  prepared  by  the  writer,  is  in  the  collection  of  the  Ameri- 
can Museum  of  Natural  Ilistory,  New  York. 
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Lizards, 


Crotaphytua  toisUzenii  Baird  and  Gl- 

rard. 
Callisaurus       draconoides       ventralia 

(Hallowell). 
Vma  scoparia  Cope. 
Holbrookia  maculata  maculata  Girard. 
Uta  stansburiana  Baird  and  Girard. 
Ufa  symmetrica  Baird. 
Sceloporua  clarkii  Baird  and  Girard. 
8c€loporu8       undulatus       consobrinus 

(Baird  and  Girard). 
.  PJirynosoma      douylassii      hernandesi 

(Girard). 
Phrynosoma    douglassU    ornatissimuni 
,    (Girard). 


Phrynosoma  solar e  Gray. 
Phrynosoma  cornutum  (Harlan).  ) 
Anota  platyrhina  (Girard). 
Eublepharis  variegatus  (Baird). 
Hcloderma  suspect uni  Cope. 
Cnemidophorus    tessellatus    tessellatus 

(Say). 
Cnemidophorus    tessellatus   melanoste- 

thus  Cope. 
Cnemidophorus  sexlineatus  (Linnaeus). 
Cnemidophorus   gularis   gularis   Baird 

and  Girard. 
Eumeces  obsoletus  ( Baird  and  Girard) . 


Snakes, 


Olauconia  humilis  (Baird  and  Girard). 

Diadophis  [amabilis  docilis  (Baird 
and  Girard)?]. 

Zamenis  lateralis  lateralis  (Hallo- 
well). 

iSalvadora  grahamiw  Baird  and  Girard. 

Phyllorhynchus  broirni  Stejneger. 

Pityophis  sayi  bellona  (Baird  and  Gi- 
rard). 

Ophibolus  getulus  splendidus  (Baird 
and  Girard). 

Rhinuchilus  lecontin  Baird  and  Girard. 

Gyalopium  canum  Cope. 

Ch  I  lorn  en  ittc  ti  s  cp  h  ipp  ic  u  s  Coi)e.o 


Hypsiglena  ochrorhyncha  CJope. 

Eutania  megalops  Kennicott. 

Eutania  elcgans  marciana  (Baird  and 
Girard). 

Eutania  nigrilatus  Brown. 

Trimorphodon  lyrophanes  Cope. 

Crotalus  molossus  Baird  and  Girard. 

Crotalus  adamanteus  scutulatus  (Ken- 
nicott). 

Crotalus  adamanteus  atrox  (Baird  and 
Girard). 

Crotalus  confluentus  ronflnentus  Say. 

Crotaluh'  tigris  Kennicott. 

Crotalus  cerastes  Hallowell. 


Bufo  sp. 


Batrachians. 

I  Rana  viresccns  brachycephala  Cope. 


Station  No.  47. — Old  P'ort  Lowell,  Arizona.  This  abandoned 
military  post,  also  known  as  Camp  Lowell,  is  located  on  Rillito 
Creek,  at  the  foothills  of  the  Santa  Catalina  Mountains,  (>  miles 
northeast  of  Tucson.  The  stream  is  clear  and  contains  fishes.  Its 
banks  are  beautifully  wooded  with  cottonwood,  willow,  boxelder, 
elder,  ash,  and  ^rape.  A  mesquite-and-cactus  country  borders  it  on 
the  south  and  the  foothills  of  the  Santa  Catalina  Mountains  on  the 
north.  Tlie  cacti  are  very  characteristic  of  the  country  adjacent  to 
the  Santa  Catalina  Mountains.  Besides  the  giant  Cerem  and  the  genera 
Cactus^  Ech'wocactus^  etc.,  there  is  a  remarkable  profusion  of  and 
variety  in  the  genus  Opnnt'uu  of  which  O,  arathocarpa^  0,  arhor- 
escens^  O.  arhusn/la,  0.  leptocauUs^  and  0.  fulgida  are  among  the 


aCoiK*,  in  Proc.  U.  S.  Nat.  Mus.,  XH,  p.  147,  mentions  a  livinj?  si)ecinien  of 
Chilomcniscus  cinctus  Cx)pe  from  Tucson,  Arizona  ;  but,  as  ho  does  not  refer  to 
it  in  his  Monograph  of  the  Crocodilians,  Lizards,  and  Snakes  of  North  America, 
1900,  but  speaks  of  specimens  of  Chilomciiiseus  rphippicns  Coin?  from  Tucson,  it 
may  be  inferred  that  all  were  of  the  latter  sjiecles. 
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most  conspicuous.  This  is  a  well  known  collecting  ground  of  Messrs. 
Bendire,  Henshaw,  Nelson,  F.  Stephens,  Brown,  Scott,  and  Price. 
The  writer  also  visited  the  place  in  April  and  May  of  1885,  and 
again  in  November,  1893.  Mr.  Holzner  camped  there  from  Novem- 
ber 5  to  20,  1893,  collecting  70  birds  and  32  mammals. 

Station  No.  48. — Warsaw  Mills,  Pima  County,  Arizona.  This 
camp  was  located  at  springs  in  Holdens  Canyon  in  the  Pajaritos 
Mountains,  about  2  kilometers  (1.75  miles)  north  of  Monument  No. 
132,  505  kilometers  (314  miles)  west  of  the  Rio  Grande,  and  354 
kilometers  (220  miles)  east  of  the  Colorado  River.  Altitude,  1,220 
meters  (4,003  feet).  I  was  there  from  December  1  to  7, 1893,  and  Mr. 
Holzner,  from  November  29  to  Decfember  7,  1893.  For  collecting,  this 
camp  was  unfavorably  located,  in  a  barren  and  rocky  canyon.  The 
only  timber  was  a  scanty  growth  of  glaucous-blue  and  Emor}^  oak 
(Quercus  ohlongifolia  and  Q,  emoryi).  Birds  and  mammals  were 
scarce  in  the  vicinity,  though  numerous  in  more  favorable  localities 
in  the  neighborhood.  Remunerative  trips  were  made  to  Monument 
No.  127,  and  to  Bear  Valley,  near  Oro  Blanco  Picacho,  at  the  head 
of  Canon  de  los  Alisos,  where  a  stream  of  fresh  w^ater,  containing 
fish,  and  tributary  to  the  Altar  River,  was  shown  us  by  Mr.  C.  AV. 
Kempton,  the  manager  of  El  Volador  Mine,  at  Oro  Blanco.  Some  of 
the  nearer  canyons  were  well  wooded  with  cotton  wood,  oak,  walnut, 
hackberry,  and  sycamore,  but  were  too  difficult  of  access  to  be  vis- 
ited often  from  our  camp  at  Warsaw  Mills. 

Flora  of  Pajaritos  Mountains. — The  following-named  trees  were 
observed  in  the  Pajaritos  Mountains,  between  Monuments  Nos.  122 
and  140: 


Pinu»  cembroides  Engelmann. 

Juniperus  pachyphlaa  Torrey. 

Yucca  hreni folia  Torrey.  ' 

Yucca  8p. 

Jufflana  rupestria  EngelmaDti. 

Sallx  nigra  MnrshaU. 

Salix    occidcntalis    longipea    (Anders- 
son)  Bebb. 

8alix    taxifolia    Humboldt,    Boupland, 
and  Kunth. 

Populus  frcmontii  Watson. 

Quercus  ohlongifolia  Torrey. 

Quercus  arizonica  Sargent. 

Querais  tourney i  Sargent. 

Quercus  chrysolepis  L^ebinann. 

CeltiH  Occident aliM  Linna'us. 

Morus  celt  Id  i  folia  Humljoldt,  Bonpland.  i  Zizyphus  ohtuffifolitiH  (iray 
and  Kunth.  FraxinuH  vclutina  Torrey. 

Platanus  irrightii  Watson.  |  ('hilopsin  linearis   (CavaniUes)    S\vt»et. 

Cercocarpus  parvifolius  paucidentatuft     Soinbucus  mexirana  Presl. 
Watson.  I  Mcotiana  glauca  Graham. 


Prunus  salicifolia  Humboldt,  Bon- 
pland, and  Kunth. 

Acacia  greggii  Gray. 

Prosopis  glandulosa  Torrey. 

Parkinson ia  avuleata  Linnanis. 

Parkinson ia  microphylla  Torrey. 

Robin  ia  nenmexieana  Gray. 

Ptelea  trifoliata  Llnnanis. 

Sapindus  marginatus  Willdenow. 

Ccreus  giganteus  Kngelmann. 

Opuntia  fulgida  Engelniann. 

Opuntia  versicolor  Engelniann. 

Opuntia  spinosior  (Engelniann)  Tou- 
rney. 

ArctOHtaphylos  pungens  HunilM)ldt, 
Bonpland,  and  Kunth. 
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Other  conspicuous  plants  are : 

Ephedra    trifurca   Torrey,    and   other 

species. 
Yucca  haccata  Torrey. 
Dasylirion  wheeleri  Watson. 
Agave  sonorw  (Torrey)  Mearns. 
Amaranthns  sp. 
Ruhus  sp. 

Kunzia  tridentaia   (Pursh)    Sprengel. 
Mimosa,     (Several  species.) 
Acacia.     (Several  species.) 
Erythrina  flahelUformis  Kearney. 
Fouquieria  splenOena  Engelmann. 
Rhus  toxicodendron  Linnseus. 
Rhus  trilohata  Nuttall. 
Ceanothus  fendleri  Gray. 
Vitis  arizonica  Engelmann. 


Parthenocissus  quinquefolia  (L I  n  - 
mens)  Planchon. 

Cereus  pectinatus  rigidissimus  Engel- 
mann. 

Opuntia.  (Several  species,  of  sub- 
genera. Platypuntia  and  Cylindro- 
puntia.) 

PJitlahertella  cynanchoides  (Decaisne) 
Vail. 

Datura  meteloides  de  Candolle. 

Stenolohium  stans  (Linnaeus)  D.  Eton. 

Cucurhita  digitata  Gray. 

Cucurhita  fattidissima  Humboldt,  Bon- 
pland,  and  Kuntb. 

Lobelia  splendens  Willdenow. 

Xanthium  sp. 

Baccharis.     (Several  species.) 


Lieutenant  Gaillard,  who  was  in  the  Pajaritos  Mountains  during 
the  flowering  season  of  plants,  in  his  Report  (p.  2)  observes: 

The  mountains  are  covered  with  a  fine  growth  of  evergreen  oak,  juniper,  and 
manzanita,  while  magnificent  walnut,  sycamore,  and  ash  trees  line  the  can- 
yons. Excellent  grass  covers  the  hills;  thousands  of  beautiful  wild  flowers 
spring  up  on  all  sides  during  the  rainy  season;  game  is  abundant  and  the 
climate  unsurpassed.  From  the  highest  part  of  these  mountains  the  view  is 
beautiful  beyond  description  and  stretches  away  for  75  or  100  miles  in  every 
direction.  Throughout  this  entire  region,  probably  one  of  the  roughest  and 
most  cut  up  In  North  America,  there  are  no  roads  and  but  a  few  blind  trails. 
Little  or  no  water  is  to  be  found  during  the  dry  season,  except  by  digging, 
although  there  is  evidently  a  considerable  underground  drainage,  as  the  Altar 
River,  Arivaca  Creek,  and  Nogales  Creek,  all  permanent  streams,  derive  their 
waters  from  the  drainage  of  these  mountains,  which  were  notable,  not  only  on 
account  of  their  beauty,  but  also  because  they  constituted  the  last  timber- 
covered  mountains  encountered  on  the  survey  until  the  Coast  Range  was 
reached,  and  because  in  them  was  seen  for  the  first  time  the  strange  and 
ungainly  giant  cactus  {Cereus  giganteus),  called  "  suguaro  "  by  the  Mexicans. 

Station  No.  49. — Arivaca  Creek,  Pima  County,  Arizona.  This 
station  is  18  kilometers  (11  miles)  north  of  Monument  No.  135,  532 
kilometers  (331  miles)  west  of  the  Ilio  Grande,  and  327  kilometers 
(203  miles)  east  of  the  Colorado  River;  altitude  about  1,000  meters 
(3,281  feet).  This  is  a  wooded  stream  bordered  by  a  broad  plain  on 
the  north  and  near  the  foothills  of  the  Pajaritos  Mountains  on  the 
south.  The  present  writer  was  there  during  December  8  and  9,  1893, 
and  Mr.  Holzner  December  7,  1893. 

Station  No.  50. — La  Osa,  Pima  County,  Arizona.  The  camp  was 
one-half  mile  north  of  Monument  No.  140,  534  kilometers  (332  miles) 
west  of  the  Rio  Grande,  afld  325  kilometers  (202  miles)  east  of  the 
Colorado  River.  Altitude,  1,100  meters  (3,609  feet).  This  station 
is  at  the  western  extremity  of  the  Pajaritos  Mountains.    We  camped 
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close  to  the  ranch  house  of  Mr.  W.  S.  Sturges.  The  only  water  any- 
where near  is  the  well  (Pozo  Verde)  of  the  Papago  Indians,  west  of 
the  Pozo  Verde  Mountains,  and  a  large  lake  (not  permanent)  at 
Buenos  Ayres,  6  miles  distant.  Most  of  our  specimens  came  from  a 
dry  water  course  running  from  our  camp  to  join  the  Altar  River  in 
Sonora.  Though  there  is  comparatively  little  wood  in  the  surround- 
ing hills  and  plains,  this  wash  was  well  wooded  with  fine  hackberries, 
mesquites,  and  a  few  oaks  {Quercus  emoryi  and  Q.  oblangifolia) . 
which  latter  were  the  last  oaks  seen  until  the  Coast  Range  Mountains 
of  California  were  reached.  This  ravine  also  contained  a  good  deal 
of  underbrush.  The  neighboring  Pozo  Verde  Mountains,  on  the  west, 
are  barren  and  rocky.  They  reach  the  altitude  of  1,419  meters 
(4.()r)6  feet).  Besides  mesquite,  there  grew  upon  them  ocotillo, 
giant  cereus,  palo  verde,  and  some  bushes  and  smaller  cacti.  I  was 
at  this  station  from  December  9  to  10  and  14  to  28,  1893,  and  Mr. 
Holzner  from  December  8  to  28,  1893.  Large  collections  of  verte- 
brates were  made.  Few  plants  were  obtainable  at  that  season.  A 
molar  tooth  of  a  fossil  elephant  was  obtained  by  the  Papagos  at  the 
Pozo  Verde  and  presented  to  usjt)y  Mrs.  W.  S.  Sturges. 

Fauna  of  Pajaritos  Mountains, — This  region  was  only  seen  by 
us  in  winter,  when  the  most  interesting  and  characteristic  animals 
were  hibernating  and  not  easy  to  find.  The  reptilian  fauna  includes, 
besides  those  mentioned  as  having  been  collected  at  Xogales,  two 
poisonous  snakes,  Elaps  euryxanthus  Kennicott  and  Crotalus  tigris 
Kennicott,  and  an  abundance  of  the  small  box  turtle  (Terrapene), 
appearing  after  rains.  Of  batrachians,  a  toad  (Bufo)  and  a  frog 
{Rana  rirescens  hrachycephala  Cope)  were  found  at  AVarsaw  Mills; 
and  at  Buenos  Ayres,  at  the  beginning  of  the  summer  rains,  Lieuten- 
ant Gaillard  observed  great  numbers  of  a  very  large  frog-like  toad, 
named  Bufo  alcarius  by  Girard.  Nothing  was  seen  or  heard  of  them 
until  the  advent  of  the  early  summer  rains,  which  formed  a  large 
shallow  lake  near  Buenos  Ayres  and  about  10  kilometers  (6  miles) 
north  of  the  Boundary  Line.  These  large  toads  then  filled  the  air 
with  their  loud  cries,  which  increased  until  a  deafening  roar  was  pro- 
duced. Numbers  of  them  were  seen  hopping  about,  but  their  rarity 
was  not  suspected  by  Lieutenant  Gaillard,  on  which  account  none 
WTre  collected.  The  range  of  Bufo  alrarius  Girard,  extends  from 
Monument  No.  73,  in  Guadalupe  Canyon,  to  the  Colorado  River 
(Monument  No.  205).  I  first  met  with  it  in  a  dense  growth  of  arrow- 
wood  (Plurhea  serivea)  on  the  edge  of  the  Colorado  River  at  Fort 
Mojave,  Arizona,  May  13,  1884.  A  specimen  was  carried  to  Peach 
Springs  and  given  into  the  charge  of  the  hotel  proprietor,  who 
allowed  it  to  escape  during  my  absence  at  the  Grand  Canyon  of  the 
Colorado.    No  specimen  of  this  toad  was  again  seen  until  July  6. 
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1802j  when  Lieutenants  Gaillard  and  Irwin  and  the  writer  lay  down 
to  rest  upon  the  damp  grass  beside  the  San  Bernadino  Springs, 
near  Monument  No.  77.  At  dusk  these  huge  green  batrachians  began 
to  hop  about  us,  occasionally  landing  upon  our  faces.  A  few  were 
caught  and  saved  as  specimens.  No  more  were  seen  by  me  until 
October  3,  1803,  when  Hospital  Steward  E.  C  Merton  brought  me 
another  that  he  had  just  caught  at  a  spring  situated  between  Monu- 
ment No.  73  and  Cajon  Bonito  Creek,  in  Sonora,  Mexico.  Another 
was  taken  at  Quitobaquita  Springs,  Monument  No.  172,  January  26, 
1894. 

Station  No.  51. — La  Ventana  Ranch,  Pima  County,  Arizona.  This 
place  is  about  9  kilometers  (5.5  miles)  from  Monument  No.  146,  573 
kilometers  (356  miles)  west  of  the  Rio  Grande,  and  286  kilometers 
'(286  miles)  east  of  the  Colorado  River.  Altitude,  675  meters  (2,215 
feet).  The  region  west  of  the  Pozo  Verde  Mountains  is  a  vast  plain, 
dry,  but  otherwise  fertile,  declining  to  the  level  of  the  Gulf  of  Cali- 
fornia and  Colorado  River.  This  extensive  area  is  strewn  with  desert 
ranges  of  mountains,  trending  from  northwest  to  southeast.  Monu- 
ment No.  146,  on  the  Moreno  Moi^tain  (altitude,  1,420  meters), 
marks  the  western  border  of  the  Moreno  Flat,  which  is  bounded  on 
the  east  by  the  Baboquivari  and  Pozo  Verde  Mountains.  This  flat 
is  covered  with  grass  and  shrubbery,  and  is  rich  in  animal  and  plant 
life.  In  it  we  found  groves  of  the  long-leaved  palo  verde  {Parkin- 
sonia  aculeata  Linnaeus).  In  traveling  from  La  Osa  to  La  Ventana 
we  found  the  first  skeletons  of  the  large  land  turtle,  Gopherus  agas- 
dzii  (Cooper),  whose  range  extends  to  the  Colorado  River. 

Station  No.  52. — Pozo  de  Luis,  or  el  Vanori,  Sonora,  Mexico. 
Station  8  kilometers  (5  miles)  south  of  Monument  No.  152,  505  kilo- 
meters (370  miles)  west  of  the  Rio  Grande  and  264  kilometers  (164 
miles)  east  of  the  Colorado  River.  Altitude,  700  meters  (2,300  feet). 
Camp  was  made  at  the  Indian  village,  by  the  well  of  Yaqui  Luis,  at 
the  end  of  a  valley  at  the  west  side  of  the  Cobota  Mountains,  which 
latter  are  1,060  meters  (3,478  feet)  in  altitude.  The  rock  is  gi^anite, 
uralite-diabase,  rhyolite,  and  basalt.  The  Indians  are  mostly  Papa- 
gos,  though  there  are  a  few  Yaquis,  among  them  Luis,  the  owner  of 
the  well.  There  is  no  cultivated  land  beyond  a  patch  of  an  acre  or 
two  beside  and  watered  from  the  well.  To  the  southwest  is  a  plain 
that  rapidly  declines  to  the  coast  level  at  the  Gulf  of  California. 
Then*  was  no  bare  ground  in  the  neighborhood  of  this  station,  the 
whole  region  being  covered  with  shrubs  and  cacti,  with  trees  along 
the  arroyos.  Ironwood,  mesquite,  two  species  of  palo  verde,  and  tall 
acat'ias  formed  a  heavy  growth  along  the  principal  arroyos.  Creosote 
bushes  and  cacti  cover  the  higher  flats,  and  the  giant  cereus  and 
ocotillo  are  abundant  on  the  hills  and  mountains.  (Plate  XII,  fig.  2.) 
On  the  southern  slopes  of  the  Cobota  Mountains  we  met  with  the  first 
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of  the  pitaya  cactus  {Cereua  thurheri)^  which  to  the  westward 
become  a  conspicuous  feature.  Large  game  was  abundant  in  these 
mountains.  General  collections  of  unusual  interest  were  made  here 
by  Mr.  Holzner  and  the  author  from  December  29,  1893,  to  January 
8,  1894.  The  winter  season  was  unfavorable  for  collecting  reptiles, 
Uta  atanshuriana  being,  as  usual,  the  only  lizard  common  at  that  time 
of  the  year. 
Flora  of  Pozo  de  Luis. — ^The  trees  are : 


Balix  nigra  Marshall. 
Populus  fremontii  Watson. 
Acacia  greggii  Gray. 
Proaopis  glandulosa  Torrey. 
Parkinaonia  microphylla  Torrey. 
Cercidium  torreyanum  (Watson)   Sar- 


Olneya  tesota  Gray. 
Opuntia  fulgida  Engelmann. 
Opuntia  versicolor  Engelmann. 
Opuntia  spinosior   (Engelmann)   Tou- 
rney. 
Cereus  giganteua  Engelmann. 


gent  I  Cereus  thurberi  Engelmann. 

Other  conspicuous  plants  are  of  the  genera  Ephedra^  Yucca,  Dasy- 
lirion,  Agave,  Amaranthus,  Atriplex,  Fouquieria,  Covillea,  Simmond- 
sia,  Rhus,  Zizyphus,  Cactus,  Echinocereus,  Echinocactus,  Opuntia, 
Datura,  Bouvardia,  Cucurbita,  Xanthium,  and  Baccharis  (several 
species,  including  B,  emoryi) . 

Station  No.  53. — Xariz  Temporal,  Sonora,  Mexico.  Station  about 
10.5  kilometers  (6.5  miles)  south  of  Monument  No.  159,  626  kilo- 
meters (389  miles)  west  of  the  Rio  Grande,  and  233  kilometers  (145 
miles)  east  of  the  Colorado  River.  Altitude,  500  meters  (1,640  feet). 
Our  camp  was  at  the  south  end  of  the  Nariz  Mountains,  beside  a  pool 
of  surface  water,  at  the  western  border  of  the  Great  Plain,  which 
stretches  between  the  Cobota  and  Nariz  mountains.  Much  of  the 
Great  Plain,  which  is  from  100  to  200  feet  lower  on  the  west  than  on 
the  east  side,  is  covered  with  grass,  though  shrubs  and  cacti  cover 
large  portions  of  it.  The  Nariz  Mountains  are  very  rocky,  but  sup- 
port considerable  undergrowth,  especially  near  the  base,  which  is  also 
wooded  with  pitaya  cactus,  Sonoran  ironwood  {Olneya  tesota). 
palo  verde,  and  acacia.  Along  the  laguna  at  the  foot  of  the  Nariz 
Mountains  is  a  heavy  growth  of  mesquite,  about  15  feet  in  height. 
A  very  superficial  examination  of  this  interesting  locality  was  made 
by  Mr.  Holzner  and  myself  on  January  8  and  9,  1894,  when  a  few 
specimens  were  collected.  Major  Emory  had  taken  the  horned  toad 
{Anota  modesta  Girard)  at  this  place. 

Station  No.  54. — Santa  Rosa  Valley,  at  Monument  No.  161,  632 
kilometers  (393  miles)  west  of  the  Rio  Grande,  and  343  kilometers 
(141  miles)  east  of  the  Colorado  River.  Altitude,  516  meters  (1,693 
feet).     Visited  by  myself  and  Mr.  Holzner  January  9,  1894. 

Station  No.  55. — Sonoyta,  Sonora,  Mexico.  The  camp  was  at 
the  edge  of  a  mesquite  flat  beside  the  Sonoyta  River,  about  3  kilo- 
meters (2  miles)  south  of  Monument  No.  168,  which  is  661  kilometers 
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(411  miles)  west  of  the  Rio  Grande  and  198  kilometers  (123  miles) 
east  of  the  Colorado  River.  Altitude,  400  meters  (1,312  feet).  The 
Mexican  town  of  Sonoyta,  beside  which  our  camp  was  located,  is 
near  the  head  of  the  Sonoyta  River,  a  pretty  creek  containing  several 
species  of  fish,  which  rises  south  of  Monument  No.  164  and  flows 
west  to  Quitobaquita,  where  it  almost  touches  the  International 
Boundary  Line,  and  thence  southwest  to  the  Gulf  of  California. 
Some  months  prior  to  our  arrival,  during  a  period  of  unusual  rain- 
fall the  river  had  washed  away  its  banks  in  such  a  manner  as  to 
destroy  the  then  existing  system  of  irrigation  entirely  and  to  prevent 
its  reconstruction.  At  the  time  of  our  visit  only  a  few  fields  on  the 
right  (north)  side  of  the  Sonoyta  River  were  under  irrigation,  and 
these  received  their  water  from  springs  at  some  distance  from  the 
river.  Trapping  would  have  yielded  better  results  for  our  mammal 
collection  had  we  been  there  during  the  period  of  agricultural  pros- 
perity. 

Below  the  village  of  Sonoyta  is  a  settlement  of  Papago  Indians, 
who  successfully  irrigate  large  fields  from  the  Sonoyta  River.  The 
ground  had  been  well  plowed  with  the  ingenious  wooden  plows  made 
by  the  Indians. 

A  few  miles  farther  down  the  stream  is  the  Mexican  town  of  Santo 
Domingo,  distant  about  14.5  kilometers  (9  miles)  from  Sonoyta. 
The  freshet,  which  had  been  calamitous  to  the  people  of  Sonoyta, 
had  greatly  benefited  the  residents  of  Santo  Domingo  by  turning  all 
of  the  water  of  the  Sonoyta  River  into  their  irrigation  canal. 

These  settlements  of  the  Sonoyta  Valley  are  surrounded  by  low 
mountains  and  hills — the  Sierra  de  Sonoyta.  The  highest  peaks 
(altitude,  1,348  meters,  or  4,423  feet)  are  about  15  kilometers  (^ 
miles)  south  of  the  Boundary,  w^hile  those  to  the  north  of  it,  in  the 
vicinity  of  our  station,  are  from  600  to  900  meters  (1,000  to  1,450 
feet)  in  altitude.  They  are  covered  with  a  growth  of  shrubbery  and 
cactus,  so  that  open,  grassy  stretches  of  country  are  no  longer  visible 
to  the  eye,  when  viewing  the  country  from  an  elevation,  as  tliey  are 
in  the  region  east  of  the  Baboquivari  Mountains.  The  bushy  or 
chaparral  country  begins  about  16  kilometers  (10  miles)  east  of  Pozo 
de  Luis  (Station  No.  52  south  of  Monument  No.  152)  and  extends 
west  to  La  Represo  (Monument  No.  179).  From  the  latter  point  to 
the  Coast  Range  of  mountains,  near  the  Pacific  coast,  lies  the  most 
barren  desert  of  America. 

Desert  vegetation  is  abundant  around  Sonoyta.  Fig  trees  thrive 
in  a  half-wild  state,  cottonwoods  and  willows  border  the  fields  and 
acequias,  and  a  luxuriant  thicket  of  young  mesquite  edges  the  So- 
noyta, w^iere  it  has  not  been  dug  away  to  make  place  for  fields  and 
gardens.  On  the  hills  the  giant  cereus  and  pitaya  are  the  most 
marked  features  of  the  arboreal  vegetation,  the  latter  preferring  the 
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rocky  heights;  but  the  screw-bean,  palo  verde,  acacia,  ironwood,  and 
elder  are  abundant  in  the  valleys.  The  smoother  tracts  are  covered 
by  the  choya,  tasajo,  and  other  cacti,  mixed  with  sagebrush,  grease- 
wood,  creosote  bush,  ocotillo,  and  Ephedra.  Along  the  river  are 
patches  of  gourds,  Baccharis^  arrowwood,  canes  and  tule. 

The  writer,  assisted  by  Mr.  Holzner,  collected  energetically  at  this 
station  from  January  9  to  25,  1894,  and  brought  together  a  fine  collec- 
tion of  mammals,  birds,  and  fishes ;  but  plants  and  reptiles  were  scarce 
at  that  season.  A  frog  was  taken  from  the  stomach  of  a  chaparral 
cock;  mud  turtles  {Kinostemon  sonoi^iense  Le  Conte)  were  numerous 
in  springs  and  in  the  Sonoyta  River;  one  snake  was  obtained  at 
Santo  Domingo;  and  a  lizard  {Uta  stanshuriana  Baird  and  Girard) 
w^as  found  in  some  numbers.  Reptiles  were  reported  to  have  been 
very  numerous  in  the  Sonoyta  Valley  in  warm  weather.  Lieutenant 
Gaillard  speaks  of  the  horned  rattlesnakes,  or  "  side  winders,"  which 
he  killed  between  Gila  Bend  and  Sonoyta  as  having  seemed  to  him 
different  from  those  on  the  deserts  bordering  on  the  Colorado  River. 
The  latter  were  Crotalua  cerastes  Hallowell. 

Station  Xo.  56. — Santo  Domingo,  Sonora,  Mexico.  Station  2 
kilometers  (1.5  miles)  south  of  Monument  No.  170,  670  kilometers 
(417  miles)  west  of  the  Rio  Grande,  and  189  kilometers  (117  miles) 
east  of  the  Colorado  River.  Altitude,  300  meters  (1,181  feet).  Fre- 
quent visits  were  made  to  this  locality  in  January  and  February, 
1894,  by  myself  and  Mr.  Holzner. 

Station  No.  57. — Quitobaquita,  at  Monument  No.  172,  678  kilo- 
meters (421  miles)  west  of  the  Rio. Grande  and  181  kilometers  (113 
miles)  east  of  the  Colorado  River.  Altitude,  320  meters  (1,050  feet). 
The  Quitobaquita  Springs,  at  which  our  camp  was  made,  are  close 
to  the  International  Line,  in  Pima  County,  Arizona,  at  the  foot  of  the 
Sierra  de  Quitobaquita,  whose  altitude  is  845  meters  (2,772  feet). 
The  region  is  more  barren  than  that  around  Sonoyta  and  Santo 
Domingo.  The  La  Abra  Plain,  on  the  east,  is  covered  with  coarse 
chaparral;  but  the  lower  course  of  the  Sonoyta  River  is  through  a 
more  open  and  sandy  region,  the  soil  being  sandy  loam  and  coarse 
gravel,  w  ith  the  low  places  incrusted  with  alkali.  The  rock  is  gran- 
ite, rhyolite,  and  basalt. 

Passing  down  the  Sonoyta  Valley  from  the  town  of  Sonoyta,  the 
valley  broadens  at  Santo  Domingo  into  an  extensive  bottom,  which 
is  largely  under  irrigation  and  cultivation.  A  small  garden  at 
Quitobaquita  is  irrigated  from  springs  emerging  from  a  hillside  on 
the  right  (north)  bank  of  the  Sonoyta  River  and  1  mile  from  it,  at 
a  point  8  kilometers  (5  miles)  l>elow  Santo  Domingo.  The  Sonoyta 
Valley  is  a  little  more  than  a  mile  in  width  at  this  part  between  low 
mountains  of  coarse  granite  rock.  It  is  partly  covered  by  patches  of 
creosote  bushes,  shrubbery,  and  cacti.     The  giant  cereus  is  common 
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and  there  are  many  pitayas  on  the  rocky  hills.  The  choya  forms 
groves,  in  which  the  largest  plants  are  sometirnes  from  2  to  4  meters 
in  height,  and  gaunt  at  that  season  (January  and  February)  from  the 
annual  shedding  of  their  joints.  The  sandy  arroyos  contain  patches 
of  Parosela  spinosa^  and  are  bordered  by  ironwood,  large  and  small- 
leaved  palo  verde  and  mesquite  trees. 

The  settlement  consisted  of  three  adobe  dwellings,  a  warehouse, 
and  a  corral  at  the  springs,  and  a  small  house  at  the  garden.  From 
Quitobaquita  Springs  several  streams  flow  into  a  shallow,  artificial 
lake,  the  overflow  from  which  is  conducted  by  an  acequia  to  an 
extensive  field  of  wheat  and  white  clover,  bordered  by  fig  trees  and 
surrounded  by  a  brush  fence.  This  proved  to  be  an  excellent  col- 
lecting ground  for  birds  and  mammals.  A  few  ducks  and  waders 
and  one  pair  each  of  the  white-bellied  swallow,  black  phoebe,  and 
vermilion  flycatcher  frequented  the  lake.  Dipsosaurus  dorsalis  and 
Uta  stanshuriana  were  common  lizards.  A  toad  (Bufo  alvarius 
Girard)  was  also  taken. 

This  station  was  occupied  by  the  writer  and  Mr.  Holzner  from 
January  25  to  February  8,  1894. 

^lora  of  Sonoyta  Valley  (Monuments  Nos.  164  to  174). — ^Trees: 

Salix  nigra  MarshaH. 
Populus  fremontii  Watson. 
Acacia  greggii  Gray. 


Prosopis  odorata  Torrey  and  Fremont. 
Prosopis  glandulosa  Torrey. 
Parkinsonia  aculeata  Linnjpus. 
Parkinsonia  microphylla  Torrey. 
Ccrcidium  torreyanum  (Watson)   Sar- 
gent. 


Parosela  spinosa  (Gray)  HeHer. 
Olneya  tesota  Gray. 
Cereus  gigantens  Engelmnnn. 
Cereus  thurberi  Engelmann. 
Opuntia  fulgida  Engelmann. 
Opuntia  versicolor  Engelmann. 
Opuntia        spinosior        (Engelmann) 

Toumey. 
Samhucus  glauca  Nuttall. 


ZizypMis  ohtusifolia  Gray. — This  species  (specimen  No.  2739, 
orig.  198)  becomes  a  small  tree,  having  a  trunk  from  1  to  4  deci- 
meters in  diameter  and  a  height  of  3  to  6  meters,  and  with  branches 
all  armed  with  very  long  spines.  It  usually  branches  from  the 
ground,  around  the  main  trunks,  spreading  so  as  to  form  an  impene- 
trable growth.     It  is  common  in  valleys. 

Conspicuous  plants,  other  than  trees,  are : 


Scirpus  olneyi  Gray. 

Scirpus  occidcntalis  (Watson)  Chnse. 

Fouquieria  splendens  Engelmann. 

CoviUea  trident  ata  (de  CandoUe) 
Vail.a 

Euphorbia  miser  a  Gray. 

Echinocactus  wisUzeni  Engelmann. 

Echinocactus  wislizeni  lecontei  Engel- 
mann. 


Datura  meteloides  de  Candolle. 

Anemopsis  calif  ornica  (Nuttall) 
Hooker  and  Arnott. 

Aster  spinosus  Bent  ham. 

Baccharis  emoryi  Gray. 

Uacvliaris  glutinosa  Persoon.  (Mexi- 
can name,  "  batamote.") 

Pluchea  sericea  (Nuttall).  (Mexican 
name,  *'  eochluilla.") 


«The  (Teosote  bush  Is  called  by  the  Mexicans  "  gol>ernadora  "  or  "  hedlondllla," 
and  Is  much  used  as  a  remedy  for  rheumatism  In  man  and  (asthma?)  in  horses. 
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Species  of  the  following  genera  also  occur:  Typha^  Ephedra^ 
Phoradendron  (red -berried,  on  nearly  all  the  trees,  but  thriving 
especially  upon  the  mesquite),  Atriplex^  Amaranthus,  Cactus^  Echi- 
7iocereus^  Echinocactus^Opuntia^Lycium  (called  "cuanvir  "  by  Mexi- 
cans), Cncurblta  (palmate-leaved),  Xanthium  (called  "  cadillo  "  by 
Mexicans),  Trixh  (a  woody  species),  and  Artemisia.  Other  plants 
not  identified  by  specimens  were  called  ''  chamizo,"  "  rama  amarilla," 
"  chicura  "  (a  coarse  composite),  and  "  yerba  de  la  flecha  "  (a  small, 
bushy  tree,  in  canyons  and  arroyos,  from  Nariz  Mountain  to  La  Re- 
preso;  has  a  double-seeded  fruit,  and  in  February  red  leaves;  said  to 
be  very  poisonous  if  taken  as  a  decoction). 

Station  No.  58. — Rancho  de  Agua  Dulce,  Sonoyta  River,  Sonora, 
Mexico.  This  place  is  about  6.4  kilometers  (4  miles)  southwest 
of  Monument  No.  173,  GOO  kilometers  (429  miles)  west  of  the  Rio 
Grande,  and  1()9  kilometers  (105  miles)  east  of  the  Colorado  River. 
Altitude,  280  meters  (919  feet).  The  writer  made  several  visits  to 
this  place  in  January  and  February,  1894,  collecting  plants,  birds, 
and  mammals.  Lagunas  of  the  Sonoyta  River  l>etween  Agua  Dulce 
Jind  Cerro  Blanco  are  the  resort  of  many  aquatic  birds.  The  rock  is 
coarse  granite,  rhyolite,  and  basalt.  Spherulitic  nodules  are  abun- 
dant in  obsidian  flows,  which,  alternating  with  sheets  of  rhyolite, 
form  a  high  bluff  on  the  right  bank  of  the  Sonoyta  at  Agua  Dulce. 

When  the  surveying  party  was  working  in  this  vicinity  during  tlie  month  of 
June,  181)3,  the  heat  was  intense,  tlie  maximum  temperature  in  the  shade  reach- 
ing 1 18°  F.  Tlie  standard  thermometer  used  was  not  graduated  sufficiently  high 
to  give  the  temi)erature  in  the  sun  after  8  or  9  o'clock  a.  m.,  at  which  time  it 
ranged  from  1.30°  to  140°  F.,  the  temi)erature  in  the  shade  at  tlie  same  time 
ranging  from  0."»°  to  105°  F.,  a  ratio  which  would  seem  to  indicate  an  average 
maximum  sunshine  temperature  during  June  of  ahout  150°  F.  The  temperature 
during  June.  180.3,  must  he  considered,  however,  as  in  ex(»ess  of  the  average,  for 
a  tluMiionieter  HMord  kept  at  Sonoyta  and  covering  a  i)erio<l  of  several  years 
showed  this  to  have  heen  the  hottest  June  during  the  period  covered  hy  the 
ohservatlons.  (D.  D.  Gaillard  in  Report  of  International  Boundary  Commis- 
sion, p.  23.) 

Station  Xo.  59. — La  Represo,  at  Monument  No.  179,  715  kilome- 
ters (444  miles)  west  of  the  Rio  Grande,  and  144  kilometers  (90 
miles)  east  of  the  Colorado  River.  Altitude,  210  meters  (G89  feet). 
This  camp  is  in  the  eastern  part  of  the  Tule  Desert.  A  small  collec- 
tion was  made  by  the  author  and  Mr.  Ilolzner  PVbruary  8  and  9,  1894. 

Yvijetation, — In  traveling  from  the  Sonoyta  River  at  Agua  Dulce 
to  La  Represo  we  crossed,  alK)ut  midway,  a  broad  forest  of  the  sinita 
{VerciiH  Hchottii  Engelmann),  one  of  the  largest  and  most  singular  of 
the  cacti,  which  we  never  saw  elsewliere.  It  occupied  a  mal  pais 
region,  covered  with  scoriaceous  basalt.  This  forest  of  giant  cacti 
stretched  away  as  far  as  the  eye  could  reach  into  Arizona  and  Sonora. 
We  ascertained  that  the  range  of  the  largest  North  American  cactus. 
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Cereus  pringlei  Watson,  extends  to  within  a  few  miles  of  the  Boun- 
dary near  this  point,  but  nowhere  crosses  the  International  Line. 
Other  trees  seen  on  this  journey  were  the  small-leaf  horse  bean, 
whose  habitat  is  quite  general,  that  of  the  true  palo  verde  {Cercid- 
?um  torreyanum)  being  restricted  to  the  edges  of  arroyos.  The  So- 
noran  ironwood  was  quite  generally  distributed  and  unusually  large. 
The  indigo  thorn  {Parosela spinosa) ^\oQ9\\y  cdW^A  mangle, was  abun- 
dant all  along  the  Sonoyta,  but  did  not  appear  again  until  the  Tule 
Mountains  were  reached.  Mesquites  were  occasionally  seen,  and  on 
them  the  red-berried  mistletoe  grew,  as  it  did  upon  all  of  the  trees 
mentioned,  excepting  the  mangle  and  cacti.  Ocotillo,  yerba  de  la 
flecha,  pitaya,  and  bisnaga  were  abundant. 

'  Station  No.  60. — Camel  Skeleton,  a  mile  north  of  Monument  No. 
181,  729  kilometers  (453  miles)  west  of  the  Rio  Grande,  and  180 
kilometers  (81  miles)  east  of  the  Colorado  River.  Altitude,  245 
meters  (804  feet).  Small  collections  were  made  at  this  camp,  in  the 
midst  of  the  Tule  Desert,  February  9  and  10,  1894. 

Station  No.  61. — Tule  Wells,  Yuma  County,  Arizona,  about  6 
kilometers  (3J  miles)  northeast  of  Monument  No.  18G,  763  kilometers 
(474  miles)  west  of  the  Rio  Grande,  and  96  kilometers  (60  miles) 
east  of  the  Colorado  River.  Altitude,  375  meters  (1,230  feet). 
There  are  two  ordinary  wells  at  this  place,  which  is  in  the  midst  of 
a  wild  and  rugged  desert  range  called  the  Tule  Mountains,  though 
there  are  no  signs  of  tules  or  other  aquatic  vegetation  in  the  region, 
and  no  water  on  the  surface  of  the  ground.  The  mountains  reach 
an  altitude  of  756  meters  (2,480  feet),  and  are  rocky  and  barren, 
the  rock  consisting  of  granite,  (juartz,  hornblende-mica-andcsitc,  and 
basalt.  Cacti  {Cactus^  Echinocactns^  Cereus^  and  Opuntia)^  an 
Agave^  and  a  few  stunted  palo  verde  and  ironwood  trees  grow  on 
their  rocky  sides,  and  in  some  of  the  canyons  an  enormous  nolinn, 
with  a  tall  caudex,  which  is  sometimes  a  meter  or  more  in  diameter, 
grows  sparingly.  Along  the  arroyos  a  dusty-looking,  spiny  tree, 
Parosela  spinosa  is  abundant,  the  largest  individuals  reacliing  the 
lieight  of  8  meters.  Mes(|uites  and  large-leaved  palo  verde,  iron- 
wood,  asclepias,  creosote  bush,  and  sagebrush  are  found  about  the  base 
of  the  mountains  and  along  dry  water  courses.  There  is  water  in  a 
few  places  in  the  mountains,  in  tanks  which  are  small  and  hard  to 
find.  Plants  and  animals  were  collected  from  February  9  to  14, 
1894,  by  myself  and  assistant. 

Flora  of  Tvle  and  Gramte  Mountains, — No  large  collections  were 
made  in  the  vicinity  of  this  station.  So  barren  are  these  desolate 
ranges  that  the  occurrence  of  an  arborescent  nolina  {XoHna  higcloni 
Watson),  having  a  caudex  and  flowerstalk  together  measuring  7 
meters  in  height,  was  a  surprise.    An  agave,  in  a  new  form,  reap- 
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peared  for  the  first  time  since  leaving  the  Lesna  and  Cobota  moun- 
tains. This  agave  was  only  seen  in  the  Tule  Mountains  of  Arizona 
and  Sonora.  The  plant  is  about  the  size  of  Agare  lechuguilla 
Torrey,  with  something  of  the  appearance  of  Agare  applanata 
parryi  (Engelmann)  Mulford.  The  broad  leaves  have  fleshy  mar- 
gins and  remarkably  stout,  deflected  spines,  which  spring  from  the 
margins  of  the  leaf,  which  is  similar  to  that  of  parryi  in  shape,  glau- 
cous, and  armed  with  an  indurated  terminal  spine  about  25  mm.  in 
length.  The  flow.er-stalk  is  1  to  3  meters  in  height  and  resembles  that 
of  Agave  applanata  parryi.  It  was  not  seen  in  flower.  Mesquites 
here  grow  to  a  considerable  size,  in  canyons,  and  develope  a  spread- 
ing habit  of  growth,  the  branches  forming  elbows  which  reach  the 
ground  and  are  often  buried  in  the  sand,  the  extremities  again  ascend- 
ing. The  palo  verde  is  uncommon;  but  the  small-leaf  horse  bean  is 
abundant,  growing  up  the  mountain  slopes  and  canyons,  as  well  as  on 
arroyos,  though  sparingly  in  the  hills.  The  Sonoran  iron  wood  as- 
cends to  the  mountain  tops.  In  the  bed  of  a  sandy  arroyo  the  indigo 
thorn,  in  one  instance,  became  a  tree  one-third  meter  (1  foot)  in 
diameter  and  7.3  meters  (24  feet)  in  height.  Echinocaetus  widizeni^ 
which  was  not  seen  west  of  the  Sonoyta,  was  here  replaced  by  Echino- 
caetus lecontei,  w^hich  was  not  seen  east  of  Quitobaquita,  where  both 
occurred.  A  cactus  was  first  found  here,  growing  in  the  form  of  a 
mound,  like  a  pyramid  of  cannon  balls,  each  as  large  as  a  coconut. 
It  occupied  smooth  slopes  of  bare  ground,  covered  with  small  chips 
of  volcanic  rock.  There  were  other  new  forms  of  cacti,  among 
them  a  coarse  Cylindropuntia  having  whitish  spines;  this  first  ap- 
peared in  the  Sierra  de  la  Salada,  and,  in  the  desert  ranges  to  the 
westward,  became  the  prevailing  cactus  and  the  chief  food  plant  of 
the  mountain  sheep.  A  very  singular  plant  is  Terehinthus  micro- 
phylla  (Gray)  Rose  {Bursera  mirrophyUa  Gray),  which  has  the  ap- 
pearance of  a  stout,  woody  shrub,  but  is  so  soft  and  spongy  that  when 
a  plant  dies  it  melts  down  like  a  cactus  and  goes  to  pieces  instead  of 
drying  hard  in  its  natural  form. 

Reptiles. — It  ,was  said  by  several  members  of  the  surveying  party 
that  gila  monsters  of  a  kind  different  from  those  at  San  Bernardino, 
Monument  Xo.  77  {Ilelodei^ma  sunpectum  Cope),  were  numerous  in 
the  Tule  and  Tinajas  mountains,  which  were  surveyed  in  April  and 
May.  At  the  time  of  our  visit  (February)  the  only  reptile  munh  in 
evidence  was  the  Uta  stanshttriana,  which  is  often  active  when  the 
temperature  is  quite  low;  but  Mr.  Joe  H.  AVheeler,  who  was  the 
most  accurate  observer  of  the  civilian  employees  of  the  survey,  wrot« 
me,  in  April,  1893,  that  he  found: 

Lizards,  verj'  large.  18  to  24  Inches  in  lengrtli;  hncka  of  a  l)ricl{-re(l  color; 
logs  and  head  black;  tail  gray  or  granite  oolor,  and  not  very  tai)ering;  belly 
and  breast  reddish,  and  gray  tinted  on  sides. 
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This  description  points  to  the  chuck-walla  {Sauromalus  ater  Du- 
meril),  as  the  alleged  gila  monster  of  this  region. 

In  April,  1893,  Mr.  A^Tieeler  found,  in  the  Tule  Mountains,  a  few 
horned  toads  and  also  snakes  resembling  the  coach-whip,  which  were 
yellowish  with  dark  stripes  across  the  body  and  about  4  to  6  feet.  He 
also  found  rattlesnakes  {Crotalun  tU/ris  Kennicott)  averaging  18  to 
24  inches  in  length,  light  brown  in  color,  with  stripes  across  the  body, 
and  three  to  eight  rattles.     The  head  was  rather  large  in  proportion. 

Station  No.  G2. — Range  of  Granite  Mountains,  about  6  kilometers 
(3i  miles)  north  of  Monument  No.  187,  766  kilometers  (476  miles) 
west  of  the  Rio  Grande,  and  93  kilometers  (58  miles)  east  of  the  Col- 
orado River;  altitude  about  325  meters  (1,0G0  feet).  The  writer, 
w^ho  discovered  a  small  tank  of  water  in  a  canyon  of  these  mountains, 
trapped  mammals  and  collected  birds  and  plants  February  10  and 
12  to  14, 1894. 

t  Station  No.  63. — Tinajas  Altas,  Yuma  County,  Arizona,  8  kilo- 
meters (5  miles)  north  of  Monument  No.  191;  789  kilometers  (490 
miles)  west  of  the  Rio  Grande,  and  70  kilometers  (44  miles)  east  of 
the  Colorado  River.  AUitude,  335  meters  (1,099  feet).  This  im- 
portant station  is  at  the  east  base  of  the  Gila  Mountains,  beside  the 
lowest  of  a  chain  of  natural  rock  tanks,  in  a  steep  ravine,  containing 
an  unfailing  and  almost  inexhaustible  supply  of  good  water.  (Plat« 
XIII,  fig.  1.)  The  upper  tanks  are  easily  overlooked  and  difficult 
of  access,  which  facts  afford  the  most  plausible  explanation  of  the 
loss  of  the  lives  of  many  persons  whose  bones  and  graves  were  thickly 
scattered  about  our  camp.  The  Gila  Mountains  reach  the  altitude 
of  861  meters  (2,825  feet),  and  are  remarkably  rocky,  with  crests  so 
sharp  that  it  is  impossible  to  walk  along  their  summits.  The  rock 
is  a  coarse  granite.  Around  the  base  of  these  mountains  the  last  of 
the  giant  cereus  were  found,  on  the  Boundary  Line.  One  species  of 
palo  verde,  the  small-leaf  horse  bean,  and  the  ironwood,  indigo, 
thorn,  acacia,  mesquite,  and  nolina  complete  the  list  of  trees,  which 
are  mostly  confined  to  arroyos  around  the  base  of  the  mountains. 
Species  of  Lotus^,  Agave^  Cotyledon^  Fouquieria.  Coinllea^  Ephedra^ 
Datura^  Nicotiana^  Terehinthys^  Cnnirhitn^  Et(phorhia,  and  Physalis 
were  common.  Of  cacti,  a  species  of  Cylindropiintia^  called  "  tasajo," 
and  another  resembling  the  choya,  one  small  species  of  Plato puntia 
that  we  only  saw  on  the  mountains  of  the  Western  Desert,  a  small, 
long-spined  Cereus^  the  handsome,  red-spined  Erhinoractus  lecontei^ 
and  several  species  of  the  genus  Cactus  were  the  common  sorts. 
Cereus  greggii  and  one  or  two  other  cacti  were  found  more  spar- 
ingly. Collections  in  botany  and  zoology  were  made  by  the  writer 
and  his  assistant  from  February  14  to  23,  1894,  during  which  time  a 
line  of  manmial  traps  were  carried  from  the  middle  of  the  liechu- 
guilla  Desert  on  the  east  to  the  summit  of  the  Gila  Mountains. 
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1.  TiNAjAS  Alt  AS,  Western  Desert  Tract  (See  Page  122). 

2.  Campo,  California,  Pacific  Coast  Tract  (See  Page  135). 
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Reptiles, — In  February,  1894,  we  observed  but  few  species  of  liz- 
ards here,  among  them  Uta  stansburiana  Baird  and  Girard,  Scelo- 
porus  clarkii  Baird  and  Girard,  and  a  horned  toad  (specimen  No. 
41)  that  assumed  two  very  different  phases  of  coloration — gray  on 
the  granite  debris  around  the  base  of  the  mountains  and  red  on  the 
Lechuguilla  Desert  east  of  the  mountains,  where  the  soil  was  red. 
Corresponding  colorations  were  observed  in  the  jack  rabbits  of  this 
region.  By  pulling  hard  the  men  extracted  from  the  crevice  of  a 
rock  the  tail  of  a  huge  lizard  called  the  chuck-walla  {Sauromalus 
ater  Dumeril),  respecting  which  Mr.  Joe  H.  AMieeler  wrote  in  April, 
1893,  from  this  place  as  follows : 

Lizards  very  large,  12  to  IG  inches  In  length ;  with  black  heads  and  legs  and 
dirty  or  brick-colored  backs  and  bellies ;  tail  of  a  dusty  gray ;  seen  on  highest 
peaks  of  the  Tina j as  Mountains. 

Mr.  Wheeler  also  noted  dichromatism  in  the  horned  toad  and  the 
occurrence  of  the  tiger  rattlesnake  {Crotalns  tigrh  Kennicott)  in 
these  mountains. 

Lieutenant  Gaillard  thus  describes  and  figures  jone  of  two  snakes 
taken  between  the  ranges  of  the  Gila  Mountains  in  April,  1893: 
"  I  saw  one  in  alcohol.     It  is  about  6  inches  long,  and  smaller  around 

than  a  lead  pencil.     It  is  colored  thus  (. q .   -     ^        .):  A,  A, 

jet  black  bands  entirely  around  the  snake ;  B,  B,  splotches  of  red, 
with  pink  edges."  This  was  probably  an  individual  of  ChUomeniS' 
CU8  cinctus  Cope,  in  which  the  natural  coloring  had  not  yet  faded  in 
alcohol.     I  remember  this  species  as  appearing  quite  red  in  life. 

Station  No.  64. — Yuma  Desert,  Monument  No.  200,  835  kilometers 
(519  miles)  west  of  the  Rio  Grande  and  24  kilometers  (15  miles)  east 
of  the  Colorado  River.  Altitude,  45  meters  (148  feet).  This  is  the 
most  barren  desert  on  the  Mexican  Line,  though  there  is  more  animal 
life  upon  it  than  was  supposed  by  the  members  of  Major  Emory's  sur- 
veying party.  Only  four  species  of  plants — sagebrush,  creosote  bush, 
ephedra,  and  a  coarse  grass — were  discovered  on  tlie  middle  portion 
of  the  Ymna  Desert,  although  tender  annuals  doubtless  spring  up 
after  rains  and  soon  disappear.  The  only  birds  seen  were  a  pair  of 
ravens,  which  were  feeding  at  deserted  camps  of  the  Monument-Build- 
ing Party.  Of  mammals,  a  large  species  of  kangaroo  rat,  a  long- 
eared  fox,  a  jack  rabbit,  and  a  small  ground  squirrel  were  quite  com- 
mon. At  Monument  No.  200,  two  beetles  {Elvodes  grandicollis  and 
E.  actiticavda) ,  a  desert  cricket  (Stenopalmatus  talpa)^  a  solpugid 
(Datames  calif  amicus)^  and  a  scorpion  {Hadrvrus  hirnntus  Wood) 
were  collected  by  myself.  I  camped  there  from  March  15  to  16, 1804. 
Lizards  were  abundant,  and  the  following  were  collected : 

Dipsosaums  dorsaJis  (Baird  and  Girard) ;  Crotaphytus  vn.sUzenii 
Baird  and  Girard;  Callisauinis  draconoides  ventralis  (Hallowell) ; 
Vma  rufopuncfata  Cope. 
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Of  snakes,  several  individuals  of  Chilomeniscus  cinctus  Cope,  and 
a  great  many  of  Crotalus  cerasten  Hallowell,  were  seen,  and  a  speci- 
men of  each  taken. 

Station  No.  ()5.-^Gila  River  at  Adonde  Siding,  on  the  Southern 
Pacific  Railroad.  This  station,  on  the  lower  Gila,  is  about  37  kilo- 
meters (23  miles)  north  of  Monument  No.  195.  Altitude,  60  meters 
(197  feet).  The  Gila  Valley  is  wide  at  this  part.  Where  the  foot- 
hills approach  the  valley  a  few  giant  cacti  were  seen.  The  bottom- 
land and  adjacent  arroyos  support  a  growth  of  arrow^wood,  Baccha- 
ri.'i,  stramonium,  cocklebur,  and  coarse  sedges  and  rushes  along  the 
sloughs.  The  trees  are  cottonwood  and  willow  beside  the  Gila,  with 
ironwood,  large-leaved  palo  verde,  mesquite,  screw -bean,  acacia,  and 
Parosela  spinosa  farther  back.  The  mesquites  are  loaded  with  mis- 
tletoe. The  loose  soil  of  the  Gila  river  bottom  is  covered  with  a 
plant  having  fleshy  leaves,  which  ranges  along  the  Gila  and  Colorado 
rivers  to  the  Gulf  of  California.  Uta  stanshuriana  of  Baird  and 
Girard  was  common,  and  the  only  lizard  taken;  and  Kinostemon 
sononense  of  Le  Conte  was  the  only  turtle.  I  made  collections  at  this 
station  from  February  14  to  23,  1894. 

Station  No.  66. — Gila  River  at  Gila  City,  Yuma  County,  Arizona. 
Station  40  kilometers  (25  miles)  north  of  Monument  No.  199.  Alti- 
tude, 50  meters  (160  feet).  At  this  point  the  Gila  Mountains  close 
in  upon  the  Gila  Valley.  The  stream,  as  usual,  is  bordered  by  cot- 
tonwood and  willow  trees.  Mesquite  and  screw  bean  are  the  com- 
mon trees  of  the  river  bottom;  ironwood,  acacia  {A,  greggii)^ 
Ephedra^  large-leaved  palo  verde,  ocotillo,  and  the  giant  cactus 
occupy  the  foothills  and  arroyos;  and  smaller  cacti  and  shrubs 
occur  on  the  mountains.  Along  the  Gila  River  are  numerous  sloughs, 
bordered  \\\i\\  cat-tail,  tule,  cane,  sedge,  and  rush.  One  species  of 
gourd  had  a  tuberous  root,  measuring  one-third  by  one  meter.  Inter- 
esting collections  of  plants,  fishes,  birds,  and  mammals  were  made 
from  March  1  to  5,  1894,  by  the  writer  and  Mr.  Holzner. 

Flora  of  lower  Gila  River, — Between  Adonde  and  Yuma  the  mate- 
rial collected  is  indicated  in  the  lists  that  follow. 
The  trees  are: 


Ralix  nigra  MarshaU. 

Salix  fluviatilis  NuttaU. 

Populus  frcmontii  Watson. 

Acacia  greggii  Gray. 

Prosopis  odor  at  a  Torrey  and  Fremont 

Prosopis  glandulosa  Torrey. 


Gcrcidium  torreyanum   (Watson)   Sar- 
gent 
ParoHcla  npinosa  ((iray)  IleUer. 
Olncya  tcnota  Gray. 
Cereus  gigantcus  Engelniann. 
^amhucus  glauca  NuttaU. 


Other  coarse  plants  are  of  the  genera  Ephedra^  Typha^  Phoraden- 
dron^  Atrlplex^  Amarantluts^  Opuntia   (subgenera  Platopuntia  and 
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Cylindropuntia) ^  Nicotiana^  Xanthium^  and  Baccharis  (several  spe- 
cies), besides  the  following: 


Scirpus  occiilenialis  (Watson)  Chase. 
Scirpus  olneyi  Gray. 
Covillea  tridentata  (deCandoHe)  Vail.o 
Fouquicria  splendcnH  Engelmaun. 
Echinocactus  lecontei  Engelmann. 
Philibertella  cynanchoides  (Decaisne) 
Vail. 


Datura  meteloides  de  Candolle. 
Cticurhita  pal  mat  a  Watson. 
Aster  spinosus  Bentbam. 
Pluchea  sericea  (Nuttall)  Covllle. 


No  species  of  Agave^  Yucca^  Nolina^  or  Dasyliron  was  found  here 
or  to  the  westward  until  the  Coast  Range  was  reached. 

Reptilesi — At  Gila  City  we  obtained  a  beautiful  snake,  Ophiholns 
getulxis  hoylii  (Baird  and  Girard),  a  mud  turtle,  Kinosteimon  sono- 
riense  Le  Conte,  and  three  species  of  lizards:  Crotaphytus  wislizenil 
Baird  and  Girard,  Uta  symmetrica  Baird,  and  Uta  graciosa  (Hallo- 
well). 

A  few  frogs  (Rana)  were  seen,  and  fishes  were  abundant  in  the 
Gila  River. 

Station  No.  67. — Yuma,  Arizona.  This  station  is  on  the  left 
(east)  bank  of  the  Colorado  River,  at  the  mouth  of  the  Gila.  The 
channels  of  the  Gila  and  Colorado  rivers  are  marked  by  lines  of  tall 
cotton  woods  and  a  lesser  fringe  of  willows.  The  adjacent  bottom 
lands,  which  are  broad  and  subject  to  annual  overflow  from  the  river, 
are  more  or  less  covered  with  mistletoe-matted  mesquites  and  screw- 
beans.  There  are  but  few  cacti,  and  these  only  in  the  hilly  coun- 
try in  the  vicinity  of  Yuma,  where  the  creosote  biish  and  desert  wil- 
low also  grow.  There  are  a  few  tall  Mexican  ciders  where  the  soil  is 
alluvial ;  but  the  commonest  shrubs  of  the  low  ground  are  the  arrow- 
wood  and  Baccharis.  As  a  result  of  an  investigation  along  the  Colo- 
rado River,  made  in  January,  1902,  by  the  hydrographic  branch  of 
the  U.  S.  Geological  Survey,  the  extent  of  the  alluvial  bottom  land 
between  Camp  Mohave  and  Yuma  was  found  to  be  from  400,000  to 
500,000  acres.  The  alluvial  deposits  extend  in  a  widening  band 
along  the  Colorado  from  Yuma  to  the  Mexican  Gulf  of  California, 
forming  a  tropical  tract  which  possesses  distinctive  biologic  features. 
Although  the  rainfall  at  Yuma  is  but  3.06  inches  a  year,  this  tract 
is  irrigable,  and,  like  the  Nile  Valley,  subject  to  annual  overflowing. 
These  high  waters  are  rich  in  fertilizing  sediments,  are  exceptionally 
free  from  alkaline  salts,  and  come  at  an  opportune  time  for  irriga- 
tion.    At  the  time    of  our  visit  a  Norwegian  engineer  was  engaged 

a  The  creosote  bush  is  abundant,  extending  to  the  Colorado  River  and  down 
that  stream  to  Its  mouth  at  the  -Gulf  of  CaHfornla.  On  the  rich  soil  of  the 
lower  (tila  the  finest  specimens  of  cresote  bush  were  seen,  measuring  almost 
4  meters  (13  feet)  in  height 


J2rt 


im;m>;tin  r^J,  vsitku  ktatkh  national  museum. 


iu  j^iU'Vi^yih^  lh«  Uiwi*r  portion  of  this  tract  with  a  view  to  reclaiming 
ami  uiW'mutf  it  for  Hi^rictiltural  purposes.  I  was  here  from  ^larch 
fi  (o  l«,  t>0  Ut  21,  liiMl  ai  to  April  1,  1894;  Mr.  Holzner  from  March 
Bto  V\nml'M  to  April  1,1894. 

Ur/dl/rn  of  tin*  (■olorado  liiver^  from  the  mouth  of  the  Gila  to  the 
(lulf  of  (UiUfovnia, — Mont  of  the  lizards  and  snakes  named  in  the 
foll<»win^  liNt  w(»r(<  (IrHt  colUKded  at  Fort  Yuma  by  Maj.  George  H. 
'riioiHHN  (who  h^'iiine  major-general  during  the  civil  war  and  to 
whortt*  iMtthuHiimtif  elforlH  neience  is  also  indebted  for  the  first  knowl- 
M(lgM  <»f  lh<^  Fort  Yunui  ground  squirrel,  Spermophilus  tereticaudus 
liiiiril,  and  othor  aninuils  of  the  region).  Others  who  have  gathered 
I'Mplili^H  in  the  Yunui  region  are  Dr.  A.  L.  Ileermann,  Arthur  Schott, 
II.  n.  Mr»llhauHen,  U.  O.  Abbott,  Charles  K.  Orcutt,  and  the  nat- 
uralihtH  of  the  U,  S,  Fish  Conunission: 

Lhtfrds, 


I  tik  i*i'hntn  \U\\v\\  ami  UirartK 


!'ta  Hymmvtriva  Bnlrd. 
i  tit  (fnwUmt  (llalloweU). 
N(r/o|WirM»  vfnrkii  Halrd  and  Girard. 
Amittt  muivallii  IlanoweU. 
Km blvfihttrh  viirtegtitutf  ( Rainl > . 
rnnniiiuiihorH^    tv»»i*Uatu»    tcsseUatus 
(Say), 


Sflilkt'ii^ 


(;/(iwr<»/ua  humiliii  [\U\\v\\  ami  lUrarxO. 
Xiuttiusiin  fia{/\tlutH  ftaiftUunk   ^ShaWi, 
/ u tm  u\ is  Si  tttilimut u x  i \»| h\ 
(>//^/^'>/w!<    i/<'tulu<    bf^^tii    v^^lrxl   ami 


t:nt*vni{%  t^'!ni/<v<  «tii/'i'ni/ac  (Itiiird  and 
i;irar\U. 

i;inir\lK 

Vr^*talu,s  I'f^'usits  UitlK^wlL 


Ki  >lf^:*  us   it'J*l<<'l'i    VVVhH**"^^' 


f^'*t'ustK'*  *t**n  s*'/t"fi^  »#<♦/  Iv  ^.\»nci'. 


T'lc  rui'iTo  v(  iht*  Ur^rv*  Uiid  turtU*  {i-  'f'i.  r<".^  y.-r^.W;'*')  extetuls  up 

r*'^  S-^ror-jiu  n\'[y\  lurilo  [\''*  '.^-v  "-**  <'V/  »,  *'.  /x.  ^  I  Jo  itot  tvuK^u»l:H*r 
U>  !M>»e  ^vti  tvV'N^  iirld  <^ii\^  on  t!ic  V»t'si  K'^vtr,  A  lurjie  marine 
li'*i\*  v^'i-i  luVv'fi  bv  M';;'ivU  our  V\\vr.t!t  I  'v!  :iM  h"fiv.*rv  ii^*iir  the 
i»»^'r„W  ot*  l*!c  Ci*.'"r:ivlo  K'^vr  ^ifvl  I'v  'km. I  i'rv>i.'*  vv\(  \v  dikvhoL 

Srvt«i»\  No.  t*S,  vV»\tmv\>  K:vrr,  m  \l.»r"  ►•cM  \o.  '£*M  »  wt/^f*ru 
o'.^v  ot  '/x'  \".Mui  iV-^Ti^  <'.^  '<.'\'.'"cu't^  I  v;<t,  fti\':v»  N^v*>^  ot  the 
Kv  v.»vuvv'A';  ii!i.:iuocv  *;?  t!\*ivr^  v  S»   Uvi^       V^v.-x  .:Ki:ir*  vvu.>  beside 
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a  lagima  of  the  Colorado  River,  at  the  east  edge  of  the  bottom  land. 
Willow,  Cottonwood,  and  mesqiiite  are  the  prevailing  trees,  and 
arrowwood,  hemp,  and  amaranth  the  characteristic  undergrowth. 
Mr.  Holzner  occupied  this  station  from  March  13  to  31,  1894,  and 
the  writer  from  March  13  to  23  and  30  to  31,  1894.  Collecting  was 
extended  across  the  western  half  of  the  Yuma  Desert  and  across  the 
bottom  land  to  the  edge  of  the  Colorado  River.  Nowhere  were  larger 
collections  made  in  the  same  length  of  time. 

Flora  of  lower  Colorado  Rirer, — The  vegetation  from  the  mouth 
of  the  Gila  to  the  Gulf  of  California  is  disappointing  to  a  stranger 
expecting  to  view  tropical  scenery.  Beyond  the  broad  river  bottom, 
which  is  subject  to  regular  seasonal  overflowing,  the  Colorado  is  lat- 
erally bounded  by  broad  and  barren  deserts,  the  Yuma  Desert  on  the 
cast  and  the  Colorado  Desert  on  the  west.  The  river  channel  is 
marked  by  a  line  of  unusually  tall  cottonwoods  and  a  lesser  fringe 
of  willows  {Salix  fluriatilia).  The  adjacent  bottom  lands  are  cov- 
ered more  or  less  with  mesquite  and  tornillo  {Prosopis  glandidosa 
and  P.  odorata) .  The  common  shrubbery  is  a  dense  and  monotonous 
growth  of  arrowwood  {Phichea  aericea)  and,  in  places,  of  BacchariH. 
There  are  but  few  cacti,  and  these  only  in  the  hilly  granite  country 
in  the  vicinity  of  Yuma.  No  species  of  cactus,  Yucca^  Agave,  Nolina, 
or  Dasylirion  was  seen  on  the  flat  country  between  Yuma  and  the 
Gulf  nor  on  the  bordering  deserts.  Gourds  and  spiny  asters  cover 
the  ground  not  otherwise  occupied  for  several  miles  below  Yuma. 
Then,  about  26  kilometers  (16  miles)  below  Yuma  begins  a  rank 
growth  of  wild  hemp  that  extends  to  the  Gulf  of  California.  This 
plant  is  2  to  6  meters  high,  varying  according  to  soil  and  moisture, 
and  commonly  grows  with  a  coarse  species  of  amaranth,  which  at- 
tains about  the  same  height.  Elder  {Samhucus  glanca)  grows  spar- 
ingly along  the  Colorado  banks  and  is  commonly  cultivated  in  the 
settlements.  About  Yuma,  most  mesquite  trees  are  small  and  heavily 
laden  with  globular  masses  of  mistletoe.  Farther  south  the  parasite 
is  less  abundant  and  the  trees  larger,  though  inclined  to  a  prostrate, 
straggling  growth,  many  trunks  arising  from  a  single  bole,  the 
branches  radiating  and  drooping,  so  that  the  terminal  twigs  sweep 
the  gi'ound  or  are  buried  in  the  soil.  Some  of  these  trees  are  very 
large,  covering  an  area  of  50  meters  or  more  in  diameter.  The  bark 
is  much  gnawed  off  by  an  arboreal  species  of  the  wood  rat  {Neotoina 
cumidator),  whose  bulky  nest  of  sticks,  coyote  melons,  and  rubbish 
is  built  up  into  the  dependent  branches.  A  coarse  Ephedra  has  a 
predilection  for  the  slopes  between  the  edge  of  the  desert  mesa  and  the 
river  bottom.  Wild  tobacco  {Xirofiana  glaura)  grows  along  the 
Colorado  and  its  acequias,  having  i)robably  escaped  from  cultiva- 
tion.   A  small  native  species  is  also  common.    The  indigo  thorn, 
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palo  verde,  and  ironwood  only  occur  on  the  granite  hills  about 
Yuma.  The  cockle  (Xantkium)  and  a  coarse  Cy perns  cover  sandy 
banks;  and,  as  the  river  broadens  toward  its  mouth,  vast  savannas, 
canebrakes,  and  tule  and  carrizo  marches  are  encountered.  From 
what  has  been  said  it  will  be  seen  that  the  region  has  little  that  is 
distinctively  tropical  in  its  flora,  its  most  peculiar  feature  consisting 
in  the  dense  growth  of  willows  strung  with  coyote  melons  and  thickly 
mixed  with  stout  amaranths  and  tall  hemp,  making  jungles  almost  as 
difficult  to  penetrate  as  the  canebrakes. 

Station  No.  69. — Left  (east)  bank  of  the  Colorado  River,  at 
Monument  No.  205,  859  kilometers  (534  miles)  west  of  the  Rio 
Grande.  Altitude,  26  meters  (85  feet).  Frequent  visits  were  made 
to  the  bank  of  the  Colorado  by  the  writer ;  and  Mr.  Holzner  trapped 
mammals  there  in  March,  1894. 

Station  No.  70. — Las  Carpas,  Colorado  river  bottom,  Sonora,  Mex- 
ico, 24  kilometers  (15  miles)  south  of  Monument  No.  205.  Altitude, 
about  20  meters  (66  feet).     I  camped  there  March  29  to  30,  1894. 

Station  No.  71. — Cienega  Well,  Sonora,  Mexico,  40  kilometers 
(25  miles)  south  of  Monument  No.  205.  The  Colorado  bottom  is 
many  miles  in  width  at  this  part  and  covered  by  carrizo,  cane,  tule, 
and  other  semiaquatic  vegetation,  with  mesquites  on  the  drier  places 
and  willow  and  cottonwood  beside  the  marshes  and  lagunas.  I 
camped  there  March  23  to  24,  1894. 

Station  No.  72. — Colonia  Diaz,  Colorado  River,  Sonora,  Mexico, 
48  kilometers  (30  miles)  south  of  Monument  No.  205.  This  fertile 
tract  of  the  Colorado  River  bottom  was  visited  by  myself  and  an 
Indian  assistant  March  29  and  30,  1894.  The  town  was  found  to  be 
nearly  deserted,  only  three  houses  being  occupied  by  Mexicans  at  the 
time  of  our  visit.  Indians  burn  off  the  carrizo  marshes  and  stretches 
of  hemp  and  amaranth  at  this  season,  destroying  much  animal  and 
plant  life.  The  savannas  are  covered  with  wing-leaf  grass  mixed 
with  patches  of  tule  and  triangular-stemmed  bulrushes. 

Station  No.  73. — Left  (east)  bank  of  the  Colorado  River,  oppo- 
site the  mouth  of  Hardy  River,  Sonora,  Mexico.  The  Colorado  is 
salt  at  this  place  and  subject  to  the  ocean  tides.  My  camp  was  lo- 
cated on  a  marshy  bank  at  the  lowest  point  we  were  able  to  reach 
with  an  escort  wagon  drawn  by  eight  stout  mules.  In  getting  to  it 
we  crossed  the  last  ridges  on  which  mesquites  could  exist,  all  beyond 
being  impassable  if  wet.  Above  these  flats,  which  are  inundated  when 
the  water  in  the  Colorado  is  high,  and  also  by  the  high  monthly  tides, 
we  crossed  the  last  ridges  on  which  mesquites  could  exist,  all  beyond 
being  bare  flats  or  green  savannas.  The  tide  creeks  and  broad  bays 
about  our  camp  were  swarming  with  waterfowl,  which  were  nowhere 
else  seen  in  so  great  abundance.     Pelicans,  cormorants,  geese,  ducks, 
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cranes,  herons,  and  small  waders  almost  covered  the  shores  and  bays; 
the  sky  was  lined  with  their  ever-changing  geometrical  figures,  and 
the  air  resounded  with  their  winnowing  wing-strokes  and  clanging 
voices,  not  only  during  the  day,  but  through  most  of  the  night.  The 
savannas  were  inhabited  by  small  birds  and  mammals  and  were 
roamed  over  by  herds  of  feral. hogs,  descended  from  good  Berkshire 
stock.  The  writer,  who  was  at  this  place  from  March  24  to  29,  1894, 
collected  plants,  mollusks,  crustaceans,  fishes,  reptiles,  birds  (40 
specimens),  and  mammals  (71  specimens).  A  Cocopah  Indian, 
named  Miguel,  rendered  great  assistance  in  obtaining  specimens  at 
this  place,  and  subsequently  accompanied  us  for  some  distance. 

Station  Xo.  74. — Old  Fort  Yuma,  San  Diego  County,  California. 
This  abandoned  military  post  is  on  a  low  bluff  overlooking  the  Colo- 
rado River  and  the  new  town  of  Yuma,  Arizona.  Our  camp  was 
made  among  the  willow  and  mesquite  trees,  just  below  the  fort,  and 
occupied  by  myself  and  Mr.  Holzner  from  April  1  to  G,  1894. 

Station  No.  75. — Cooks  Well,  Salton  River,  Lower  California, 
Mexico.  The  shallow  lagunas  of  the  Salton  slough  were  the  home  of 
myriads  of  swimming  and  wading  birds;  the  mesquite  groves  were 
also  inhabited  by  numerous  species  of  mammals  and  birds;  but  the 
back  country,  away  from  the  water,  is  an  arid  waste  of  drifting 
sand,  characteristic  of  much  of  the  Colorado  Desert.  This  station, 
which  was  occupied  by  the  writer  and  his  assistant  April  7  and 
8,  1894,  is  about  5  kilometers  (8  miles)  south  of  Monument  No.  210, 
22  kilometers  (14  miles)  west  of  the  Colorado  River  (at  Monument 
No.  200),  and  205  kilometers  (127  miles)  east  of  the  Pacific  Ocean 
(at  Monument  No.  258).     Altitude  of  station,  28  meters  (92  feet). 

Station  No.  70. — Seven  Wells,  Salton  River,  Lower  California. 
This  station  is  8  kilometers  (5  miles)  south  of  Monument  No.  213, 
39  kilometers  (24  miles)  west  of  the  Colorado  River,  and  188  kilo- 
meters (117  miles)  east  of  the  Pacific  Ocean.  Altitude  of  station, 
19  meters  (02  feet).  A  broad  band  of  green  foliage  marks  the 
course  of  the  stream,  which  flows  wuth  a  good  current  at  this  part 
past  grassy  banks  and  islands  of  cat-tails,  amid  patches  of  arrow- 
wood,  Baccharis^  and  spiny  aster.  The  surrounding  country  is  cov- 
ered with  sand  hills  and  ridges,  topped  with  bushy  mesquites  and 
dotted  with  creosote  bushes.  Along  the  stream  the  mesquites  grow 
into  trees  having  distinct  trunks.  Beneath  them  one  usually  sees 
the  nest  of  the  wood  rat,  well  piled  with  the  fruit  of  the  gourd 
known  as  the  coyote  melon.  The  willow  thickets  abounded  with 
singing  birds,  and  water  fowl  were  very  abundant  and  tame.  At 
this  camp,  Hospital  Steward,  Ludwig  Schoenefeldt,  who  joined  my 
detachment  at  Yuma,  began  his  collection  of  plants,  which  was  con- 
tinued, with  interruptions,  until  August  29,  1894,  when  we  left  Sta- 
:i(KJ:$l>— No.  tm;— 07  M 9 
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tion  No.  102,  on  San  Clemente  Island.*'  Plants,  mollusks,  fishes, 
batrachians,  reptiles,  birds,  and  mammals  were  collected  at  this 
station  from  April  8  to  18,  1894,  by  myself  ami  my  assistant. 

Station  No.  77. — Gardners  Lagima,  Salton  River,  Lower  Cali- 
fornia. Station  abont  10  kilometers  (G  miles)  sonth  of  Momiment 
No.  210,  59  kilometers  (37  miles)  west  of  the  Colorado  River,  and  1G8 
kilometers  (104  miles)  east  of  the  Pacific  Ocean.  Altitude  of  sta- 
tion, 10  meters  (52  feet).  Camp  was  made  in  a  dense  thicket  of  tall 
mesfpiites,  on  the  north  bank  of  a  laguna  a  mile  in  length.  There 
were  a  number  of  other  lagunas,  large  and  small,  in  the  vicinity.  All 
contained  fishes  and  aquatic  birds  in  abundance.  Thickets  of  arrow- 
wood  bordered  the  stream,  and  mesquites,  as  usual,  crowned  the 
neighboring  sand  hills,  among  which  were  ai'eas  of  'creosote  and 
greasewood  bushes,  sage  brush,  and  desert  weeds.  Willows  and  an 
occasional  cottonwood  tree  bordered  the  stream.  This  camp  was 
occupied  from  April  18  to  27,  1894,  by  myself  and  assistants. 

Station  No.  78. — Laguna  of  Salton  River,  Lower  California.  Sta- 
tion about  2  kilometers  ( 1.5  miles)  south  of  Monument  No.  217,  58 
kilometers  (30  miles)  west  of  the  Colorado  River,  and  109  kilometers- 
(105  miles)  east  of  the  Pacific  Ocean.  Altitude,  9  meters  (30  feet). 
I  visited  this  place  several  times  while  camped  at  (lardners  liaguna, 
and,  with  Mr.  Holzner,  camped  there  April  27  to  28,  1894,  and  col- 
lected specimens,  among  them  examples  of  the  wandering  tattler, 
tree  swallow,  and  other  interesting  birds. 

oThe  great  majority  of  the  jilants  gatbertnl  by  tbe  Iiiteniational  Boundary 
Comniissiou,  I'liittnl  States  and  Mexico,  were  porsonaUy  coUecteil  l)y  myself, 
tbe  rest  as  foUows : 

David  l)n  H.  Oaillard,  first  lieutenant,  U.  S.  Armj-,  meml)er  of  tlio  Interna- 
tional Boundary  Conunission,  freciuently  brougbt  siHH'imens  of  plants  to  tlie 
collectors  in  tbe  field  during  tbe  progress  of  tbe  survey. 

Frank  Wagner,  bospital  steward,  I'.  S.  Army.  coUectetl  plants  along  tbe 
parallel  3lo  47'  and  meridian  section  lOS^  12'  30"  (from  El  Paso.  Texas,  to 
Monument  No.  53)  during  tbe  period  from  August  to  November,  1802. 

Harlan  E.  McVay,  fii-st  lieutenant.  V.  S.  Army,  collected  a  few  plants  be- 
tween tbe  San  Pedro  and  Colorado  rivers. 

Timotby  E.  AVilcox,  major,  V.  S.  Army,  forwarded  plants  for  tbe  boundary 
collection  from  Fort  lluacbuca,  Arizona,  during  tbe  summer  and  autumn  of 
1893.  Tbeso  were  in  addition  to  tbe  extensive  collections  sent  by  bim  person- 
ally, wbicb  latter  were  subse<iueiitly  forwarded  by  Mr.  F.  \,  Coville  to  Dr.  N.  L. 
Britton,  to  form  a  part  of  tbe  material  ujmn  wblch  Doctor  Brittou's  list  of  the 
plants  of  tbe  lluacbuca  M(mntains  was  base<l. 

Ernest  C.  Merton.  acting  bospital  steward,  V.  S.  Army,  collected  plants 
between  tbe  San  Pedro  River  and  Dog  Spring,  along  parallel  31°  20'  (Monu- 
ments Nos.  08  to  Tm,  from  August  1  to  Sept(»mber  2.3,  1803. 

Frank  Xavier  Holzner,  collector  to  assist  tbe  writer.  (»mployed  by  tbe  U.  S. 
National  Museum  from  January  30  to  December  10,  1S02,  and  June  1,  1803,  to 
July  20,  18I>4,  gatberwl  a  few  siHM'imens  of  plants  from  time  to  time  and  made  a 
considerable  collection  on  tbe  Huucbuca  Mountuluis,  Arizona. 
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Station  No.  79. — ^Unlucky  Lake,  New  River,  San  Diego  County, 
California.  Station  about  4  kilometers  (2  miles)  north  of  Monument 
No.  221,  77  kilometers  (47  miles)  west  of  the  Colorado  River,  and  150 
kilometers  (94  miles)  east  of  the  Pacific  Ocean.  Altitude,  2  meters 
(7  feet)  below  the  level  of  the  sea.  The  vegetation  is  about  the  same 
as  that  along  Salton  River.  As  on  all  of  the  waters  of  the  Colorado 
Desert,  fish  and  fowl  were  here  very  abundant.  My  detachment 
camped  here  from  April  28  to  May  3,  1894. 

Station  No.  80. — Indian  Wells,  New  River,  San  Diego  County, 
California.  Station  about  10  kilometers  (6  miles)  north  of  Monu- 
ment No.  223,  96  kilometers  (60  mites)  west  of  the  Colorado  River, 
and  131  kilometers  (81  miles)  east  of  the  Pacific  Ocean.  Altitude,  6 
meters  (20  feet)  below  the  level  of  the  sea.  Except  at  the  wells,  the 
river  was  dry  at  this  point.  I  visited  this  station  May  3,  1894,  and 
Mr.  Holzner  camped  there  May  5  to  6,  1894. 

Station  No.  81. — Laguna  Station,  Colorado  Desert,  San  Diego 
County,  California.  Station  about  11  kilometers  (7  miles)  north  of 
Monument  No.  224,  104  kilometers  (65  miles)  west  of  the  Colorado 
River,  and  123  kilometers  (76  miles)  east  of  the  Pacific  Ocean.  Alti- 
tude, 9  meters  (30  feet)  below  the  level  of  the  sea.  This  part  of  New 
River  is  bordered  by  arrowwood,  mesqiiite,  and  a  few  desert  weeds 
and  shrubs.     My  detachment  camped  here  from  May  3  to  6,  1894. 

Statio>^  No.  82. — Signal  Mountain,  Colorado  Desert,  Lower  Cali- 
fornia, Monument  No.  224,  92  kilometers  (58  miles)  west  of  the  Colo- 
rado River,  and  135  kilometers  (83  miles)  east  of  the  Pacific  Ocean. 
Highest  altitude,  811  meters  (2,661  feet).  Visited  from  Station  No. 
81  in  May,  1894,  when  Mr.  Schoenefeldt  collected  plants.  The 
ocotillo  was  again  found  here. 

Station  No.  83. — Coyote  Well,  Colorado  Desert,  San  Diego  County, 
California.  Station  13  kilometers  (8  miles)  north  of  Monument  No. 
229,  127  kilometers  (79  miles)  west  of  the  Colorado  River,  and  100 
kilometers  (62  miles)  east  of  the  Pacific  Ocean.  Altitude,  100  meters 
(328  feet).  This  barren  place,  without  wood  or  water,  was  occupied 
by  my  party  from  May  6  to  8,  1894.  A  few^  plants,  reptiles,  birds, 
mammals,  and  rocks  were  collected. 

Station  No.  84. — Eastern  base  of  the  Coast  Range  Mountains,  San 
Diego  County,  California.  This  station  was  at  the  lowest  water  in 
the  canyon  through  which  the  San  Diego  wagon  road  passes,  about  8 
kilometers  (5  miles)  north  of  Monument  No.  230,  129  kilometers  (81 
miles)  west  of  the  Colorado  River,  and  98  kilometers  (60  miles)  east 
of  the  Pacific  Ocean.  Altitude,  560  meters  (1,837  feet).  This  can- 
yon had  a  fiery  temperature.  Ephedras,  cacti,  and  a  few  mesquites 
and  desert  willows  grew  in  the  canyon,  and  there  was  considerable 
shrublK»r\'  on  the  hills  above  the  camp,  which  was  (K'cupied  by  my 
party  from  May  7  to  9, 1894. 
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As  soon  as  this  station  was  reached  some  of  the  animals  and  plants 
peculiar  to  the  San  Diego  or  Pacific  Coast  Tract  appeared,  although 
many  of  the  desert  forms  ascended  for  some  distance  the  canyons  and 
eastern  slopes  of  the  Coast  Range  Mountains,  a  few  of  them  actually 
passing  through  the  lowest  gaps  in  the  range  to  the  Pacific  side. 

Vegetation. — The  traveler  who  has  crossed  the  Colorado  Desert 
looks  back  upon  its  wastes  of  sand,  dotted  with  the  creosote  bush, 
with  a  feeling  of  abhorrence,  and  views  the  sweltering  cliffs  at  the 
base  of  the  Coast  Range  with  favor,  however  grim  and  uninviting 
they  may  appear  to  one  approaching  them  from  the  opposite  direc- 
tion. The  green  tops  of  the  yucca,  and  even  the  despised  cactus,  are 
a  positive  pleasure  to  the  eye;  and  if  one  is  fortunate  enough  to  find 
a  spring  and  a  grove  of  fanleaf  palms  {Neowashingtoniafilamentosa) 
in  the  first  canyon  that  he  enters  his  contentment  is  complete.  There 
are  no  palms  in  the  canyon  through  which  the  San  Diego  wagon  road 
passes ;  but  its  course  is  marked  far  out  upon  the  sloping  desert  by  a 
line  of  tree  yuccas  {Yucca  moharensis  Sargent),  succeeded  by  desert 
willows,  mesquites,  and  cat's  claws,  at  the  mouth  of  the  canyon, 
which  is  choked  with  Hyvieiwclea^  arrowwood,  and  Baccharis. 
Growing  upon  the  rocky  walls  of  the  canyon  are  the  Zizyphus  and 
Ephedra^  besides  Nolina  parryi  Watson,  Agave  deserti  Engelmann, 
Slmmondsia  califomica  Nuttall,  and  the  familiar  choya,  bisnaga, 
and  ocotillo.  Here,  also,  we  took  a  final  leave  of  the  indigo  thorn, 
whose  fragrant,  violet-colored  flowers  covered  the  white  sand. 

Reptiles, — In  the  general  region  of  the  boundary,  on  the  Colorado 
Desert,  between  the  Colorado  River  and  the  Coast  Range  (Monu- 
ments Nos. 200 to 229), the  following-named  reptiles  have  been  taken: 

Lizards. 


Dipsomurus      dorsaliM      (Baird      and 

(jirard). 
Crotaphytus  coUarin  (Say). 
CrotaphytUH   wislizrnii   Baird  and  Gi- 

rard. 
Sauromalus  atvr  Dunieril. 
CalliHaurmt  dracotwidcs  vcutralU  (llal- 

loweU). 


(ma  rufoputwtata  Cope. 

rta  ineanifti  Stejneger. 

I'ta  8tanfthuriana  Baird  and  (Jirard. 

rta  symmetriva  Baird. 

Sccloporus  clarkii  Baird  and  (Jirard. 

Anota  platyrhhia   (Oirard). 

Euhlepharis  variegatus  (Baird). 


Stmkes. 


Lichanura  roHCofusca  Cope. 
Lichanura  orcutti  Stejneger. 
Zamcnsii  flagcUum  ftageUum   (Shaw). 
Pityophh  ratrntfcr   (Blainvillo). 
ChiotuwtiM   fiCi'ipitaliH   annulntus   Kon- 
nicott. 


Eutatiia  clcf/atts  warviatia   (Baird  and 

Glrard). 
CrotaluH  adamanteuft  atrox  (Baird  and 

(4irard). 
Crtitalus  rrroMffH  Ilallowt^ii. 


Station  No.  85. — Mountain  Spring,  San  Diego  County,  (^ilifornia. 
This  station  is  about  halfway  up  the  east  slojx*.  of  the  Coast  Range 
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«iiul  lias  an  altiiude  of  775  meters  (2,543  feet),  the  highest  neighbor- 
ing point  reaching  1,410  meters  (4,620  feet)  in  height.  Mountain 
Spring  is  about  6.5  kilometers  (4  miles)  north  of  Monument  No.  231, 
135  kilometers  (84  miles) -west  of  the  Colorado  River,  and  92  kilo- 
meters (57  miles)  east  of  the  Pacific  Ocean.  There  are  some  rushes 
and  a  few  mesquite  and  screw-bean  trees  around  the  spring,  and 
much  underbrush,  yucca,  cacti,  and  ephedras  on  the  surrounding  hills. 
A  little  higher  up  the  slopes  the  juniper  zone  begins,  and  vegetation 
becomes  more  luxuriant.  The  mammals  that  were  collected  here 
were  of  much  interest,  as  some  of  them  were  intergrades  between  the 
forms  of  the  Colorado  Desert  and  those  of  the  Pacific  Coast  Tract. 
My  party  remained  at  this  place  from  May  9  to  16, 1894. 

Reptiles  and  batraehians. — ^The  following-named  species  have  been 
taken  on  the  east  side  of  the  Coast  Range: 


Lizardft. 


CrotaphytuH  coUaritt  (Sny). 
SntiromaluH  ater  DumCTil. 
VallisauruH  ilraconoidcH  rrntralitt  (Ilal- 

loweU ) . 
Via  meaniHi  Stojnogor. 
rta  siannhuriana  Hnlnl  ami  Glrnnl. 


Hceloporns  orcutti  Rtejneger. 
Sceloporus  vandenburfjianutt  Co\ie, 
PhrynoHoma  hlainrillci  Orny. 
ZablcpHijt  henshatri  Stejiieger. 
Vvrticaria  hcldingi  Stejiieger. 


Snakes. 

Lichanura  roseofuttca  Coin*.  |  CroiaJus   rnher   Copo. 

Zamenaii  flagellum  ftageUum  (Shaw).  |  fro/a/ii*  cow/fMrwfii* /wriYrr  (Balrd  and 

Rhinechis  clegann  (Kennlcott).  '      GIrard). 

Pityophift  catenifer  (BlalnvUle).  CroialuH  mitchcUi  Tofie. 

Hypsiglena  ochrorhynrha  Cope. 

Ratrarhians, 

Hyla  regiUa  Baird  and  (lirard.  |  Rufo  CDlumbienMin  Baird  and  Olrnrd. 

Station  No.  86. — West  side,  near  summit  of  Coast  Range  moun- 
tains, San  Diego  County,  California.  This  station  is  5  kilometers  (3 
miles)  north  of  Monument  No.  232,  138  kilometers  (86  miles)  west  of 
the  Colorado  River,  and  89  kilometers  (55  miles)  east  of  the  Pacific 
Ocean.  Altitude,  950  meters  (3,117  feet).  The  writer  and  Mr.  IIolz- 
ner  were  at  this  place  May  16  and  17,  1894. 

Flora  of  Wagon  Pass. — ^This  pass  reaches  the  zone  of  California 
juni[)er  and  single-leaf  pinon,  and  In^longs  to  the  Upper  Austral  Life 
Zone,  barely  penetrating  the  Transition  Zone  on  the  highest  neighl)or- 
ing  peaks,  which  do  not  rise  above  1,410  meters  (4,626  feet)."  To  the 
west  is  the  lK»autiful  Jacumba  Valley.     The  following  is  a  list  of  the 


aA  HKt  of  the  tre«>8  and  nbrubfi  of  the  upi)cr  Austral  (TranRltion)  and  lower 
lioreal  (Cauadinii)  zonen  Ih  Ktven  In  the  description  of  Station  No.  1)2,  nliout  !)0 
kllometera  (10  mllefi)  north  of  Monument  No.  240,  In  a  high  part  of  the  Coast 
Range. 
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trees,  shrubs,  and  coai>ier  plants  observed  from  Station  No.  85  (alti- 
tude, 775  meters,  or  2,543  feet),  on  the  east  side,  to  Station  No.  87 
(altitude  800  meters,  or  2,822  feet),  on  the  west  side  of  the  Coast 
Range  Divide: 
The  trees  are : 


Pinus  mononnphyUa  Torrey   and  Fre- 
mont. 
Juniperus  californica  Carriere. 
Yucca  mohavctisis  Sarpent. 
Salix  fluviatilis  NuttaH. 
Salix  argophylla  NuttaU. 
Salix  sp. 

Populus  fretnontii  Watson. 
Quercus  dumosa  Nuttall. 
Quercus  agri folia  Noe. 


Cercocarpus      parvifolhia      hctuJoides 

(NuttaU)  Sargent. 
I' run  us    Uicifolia    (Nuttall)    Walpers. 
Acacia  greggii  Gray. 
ProHopis  odorata  Torrey  and  Fremont. 
Prosqpis  glandulosa  Torrey. 
Adenostoma  sparsi folium  Torrey. 
Chilopsis  linearis   ( Cava ni lies)    Sweet. 
i^awl))icus  glauca  Nuttall. 


Shrubs  and  coarse  phmts  other  than  trees  are: 


Ephedra  sp. 

Yucca  ichipplei  Torrey. 

Noliua  parry i  Watson. 

Agave  desert i  Engelmann. 

Atriplex  sp. 

.  t  ncmopsis        californica         ( Nuttall ) 

Hooker  and  Aruott. 
Ribes  tnalvac.cum  Smith. 
Adenostoma  fasciculatuni  obtusifolium 

Watson. 
Kramcria  parvifolia  Bentham. 
Krameria  canescens  Gray. 
Pwonia  hrownii  Douglas. 
Amorpha  californica  Nuttall. 
Fouquicria  splendens  Engelmann. 


Covillca  tridentata  (de  Candolle)  A'ail. 
Simmondsia  californica  Nuttall. 
Rhus  ovata  Watson. 
Rhamnus  tomentella  Bentham. 
Vcanothus   Icucodcrmis  (Jreene. 
Echinocactus  Iccontci  Engelmann. 
Opuntia  (Platopuntia  and  from  Cylin- 

dropuntia). 
Arctostaphylos  sp. 
Mcnodora  spincscens  Gray. 
Eriodictyon  crassifolium  Bentham. 
Syniphoricarpos  racemosus  Miohaux. 
Cucurhita  palmata  Watson. 
Pluchca   scrricca    (Nuttall)    CovlUe. 
Hymenoclca  sal  sol  a  Torrey  and  Gray. 


Station  No.  87. — Jacumba  Hot  Springs,  San  Diego  County,  Cali- 
fornia. Station  about  1  kilometer  (.G  mile)  north  of  Monument  No. 
233,  130  kilometers  (81  miles)  west  of  the  Colorado  River,  and  87 
kilometers  (54  miles)  east  of  the  Pacific  Ocean.  Altitude,  860 
meters  (2,822  feet).  My  party  remained  here  from  May  17  to  31, 
1894,  making  general  collections. 

Station  No.  88. — Ojo,  in  Nachoguero  Valley,  Lower  California, 
0.16  kilometer  (0.1  mile)  south  of  the  International  Boundary. 
Nearest  Monument  No.  237.  This  .station,  which  is  146  kilometers 
(91  miles)  w^est  of  the  Colorado  River  and  71  kilometers  (44  miles) 
east  of  the  Pacific  Ocean,  has  an  altitude  of  1,045  meters  (3,420 
feet).     Occupied  by  my  party  from  May  31  to  June  7,  1804. 

Station  No.  89. — Campo,  San  Diego  County,  California,  1.6  kilo- 
meters (1  mile)  north  of  Monument  No.  240,  156  kilometers  (07 
miles)  west  of  the  Colorado  River,  and  61  kilometers  (38  miles)  east 
of  the  Pacific  Ocean.     This  station,  which  has  an  altitude  of  780 
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meters  (2,559  feet),  was  occupied  by  niv  party  from  June  7  to  8  and 
28,181)4.     (PlateXIII,  fig.  2.) 

Station  No.  90. — J.  M.  (iray's  Ranch,  San  Diego  County,  Cali- 
fornia, about  14.5  kilometers  (9  miles)  nearly  north  of  Monument 
No.  240,  109  kilometers  (105  miles)  from  the  Colorado  River,  and  Gl 
kilometers  (38  miles)  from  the  Pacific  Ocean.  This  station  was 
occupied  by  my  party  from  June  8  to  9,  1894. 

Station  No.  91. — Thomas  Cameron's  Ranch,  San  Diego  County, 
California,  13  kilometers  (8  miles)  nearly  north  of  Monument  No. 
240,  167  kilometers  (104  miles)  from  the  Colorado  River,  and  60 
kilometers  (37  miles)  from  the  Pacific  Ocean.  Station  occupied 
from  June  21  to  23,  1894. 

Station  No.  92. — Campbell's  Ranch,  at  Laguna  Mountains  (Coast 
Range),  San  Diego  County,  California,  31  kilometers  (19  miles) 
north  of  Monument  No.  240,  187  kilometers  (116  miles)  from  the 
Colorado  River,  and  92  kilometers  (57  miles)  from  the  Pacific  Ocean. 
This  station,  which  has  an  altitude  of  1,675  meters  (5,496  feet),  was 
occupied  by  my  party  from  June  9  to  21,  1894.  To  Mr.  Campbell, 
the  owner  of  the  ranch,  we  were  indebted  for  the  privilege  of  occu- 
pying his  house  and  carrying  on  the  work  with  the  greatest  comfort, 
while  his  employees  aided  us  in  various  ways.  This  station  lies  in 
the  Transition  Zone,  the  highest  peaks  extending  well  into  the  Cana- 
dian or  lowest  section  of  the  Boreal  Zone.  We  did  not  visit  Cuya- 
maca  Mountain,  the  highest  i^eak  of  the  region,  about  10  kilometers 
(6  miles)  distant. 

Flora  of  Laguna  MountainH. — The  lists  below  give  the  different 
varieties  of  plant  life  found  in  the  vicinity  of  this  station. 

The  following  is  a  list  of  the  trees  collected : 

Platan U8  raccmosa  NuttaU. 


Amclanchicr  alni folia  NuttaU. 
Uetvromclcg  arhutifolia   (Poiret)   Roe- 

mer. 
Primus  (Irmissa  (NuttaU)  Walpors. 
Primus  iUci folia  (NuttaU)   Walpers. 
Wiamnus  crocca  NuttaU. 


Pin  us  ffabitiiana  Douglas. 
PinuM  coulter i  Lambert. 
Libocedrus  dccurrens  Torrey. 
Salix  nigra  MarshaU. 
Quercus  dtimosa  NuttaU. 
Qucrcus  chrysolcpis  Liebmanii, 
Quercus  irislizetii  A.  de  CaiuioUe. 
Quercus  californica  (Torroy)  Cooper. 
Tmhellularia  califomiea  (llookor   and 
Arnott)  NuttaU. 

Other  conspicuous  plants  are: 

Rosa  calif frniica  Chauiisso  and  Sclileeli- 

tendal. 
Ifhamnus   1  omen  tell  a    Benttiani. 
VeauothuH  leucodermis  (inMMie. 
Ceanothus  rif/idus  NuttaU. 
Ceatiofhus  pahiicri  Trelease. 

Station  No.  98. — Tecate  River,  Ijower  California,  1.6  kilometers 
(1  mile)  south  of  Monument  Xo.  245,  175  kilometers  (109  miles)  west 


(Jarrya  sp. 

Eriodictyon  crassifolium  Renthani. 
ffyni ph orica rpos  oreoph il us  (J ra y . 
Symphoricnrpos  raceinosus  Micliaux. 
.  1  rrtostaph  yU)S   sf). 
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of  the  Colorado  River,  and  48  kilometers  (27  miles)  east  of  the 
Pacific  Ocean.  Altitude  520  meters  (1,706  feet).  This  station, 
which  is  located  on  the  right  bank  of  the  Tecate  River,  at  the  foot  of 
Tecate  Mountain  (altitude  1,185  meters,  or  3,888  feet),  was  occupied 
by  my  party  from  June  23  to  27,  1894. 

Station  No.  94. — San  Isidro  Ranch,  Lower  California,  about  3 
kilometers  (2  miles)  south  of  Monument  No.  250,  190  kilometers  (118 
miles)  from  the  Colorado  River,  and  31  kilometers  (19  miles)  from 
the  Pacific  Ocean.  This  station,  which  was  occupied  from  June  27 
to  July  3,  1894,  was  located  on  a  stream  near  its  origin  in  a  large 
spring  in  a  nearly  inclosed  hollow  of  the  Cerro  de  San  Isidro. 

Station  No.  95. — Jamul  Creek,  at  the  old  date  palm  tree,  between 
Dulzura  and  El  Nido,  San  Diego  County,  California.  This  station, 
which  was  occupied  by  my  party  from  July  3  to  9,  1894,  is  11  kilo- 
meters (7  miles)  north  of  Monument  No.  251,  204  kilometers  (127 
miles)  from  the  Colorado  River,  and  24  kilometers  (15  miles)  from 
the  Pacific  Ocean. 

Station  No.  90. — Pacific  Ocean  at  the  mouth  (south  side)  of 
Tijuana  River,  217  kilometers  (135  miles)  west  of  the  Colorado 
River  and  near  the  last  Boundary  Monument  (No.  258).  My  party 
was  encamped  at  this  place  from  July  9  to  20,  1894.  Mr.  Frank  X. 
Holzner  left  the  party  July  20,  1894,  on  which  date  we  reached  San 
Diego. 

Flora  of  Pacific  slope  of  the  Coast  Range  Mountains. — Following 
is  a  list  of  the  trees  and  other  conspicuous  plants  observed  by  us 
between  Jacumba  Hot  Springs  (Monument  No.  233)  and  the  mouth 
of  the  Tijuana  River  (Monument  No.  258),  on  the  Boundary  Line. 
A  list  of  the  coarse  vegetation  at  the  summits  of  the  Coast  Range, 
north  of  the  Boundary  Line,  has  been  given  in  the  description  of 
Station  No.  92. 

The  trees  are : 
PinuH    monophylla    Torrey    and    Fro- 

iiiont. 
Ctipressiis  gorvniana  Gordon. 
JnniperuM  calif ornira  Carri^re. 
Yucca  mohavcnsis  Sargent. 
flalix  nigra  Marshall. 
»Sffl?i>  Urrigala,  Bebb. 
,Salix  fluviatilis  Nuttall. 
i^alix  lasiolcpift  Benthani. 
Poptilus  frcmoniii  Watson. 
Aluus  orcgona  Nuttall. 
Qucrcua  cngehnanni  Greene. 
Quer(nis  dumoaa  Nuttall. 
Quercus  agrifolia  NC^e.  • 
Plafamia  racemosa  Nuttall. 


Ccrcocarpus  parvifoliua  hctuloUlcs 
(Nuttall)    Sarpont. 

llrlrromclcs  arhutifoHa  (Polrot) 
Uoenier. 

Prunus  ilicifoUa  (Nuttall)  Walpers. 

Acacia  grrggii  Gray. 

Prosopis  glandulosa  Torrey. 

AiJcnoHtoma  sparsifoliutn  ToiTpy. 

Frcmontodcndron  calif ornicum  (Tor- 
rey) Coville. 

ffhus  intcgrifolia  (Nuttall)  Bentham. 

Opuntia  proUfcra  Engelniann. 

Arctoataphylos  sp. 

Sambuctis  glauca   Nuttall. 
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Ephedra  sp. 

Yucca  ichippU'i  ToiTey. 

Scirptis  occidentaliH   (Watson)    Chase. 

Agave  deserti  Engelmaun. 

Agave  Hhawii  EnKelmann. 

Erio(/onnm  sp. 

Atriplcr  ap. 

.4  twmopftiH  calif  om  tea  ( Nuttall ) 
Hooker  and  Arnott. 

BasiJima  millefolium  (Torrey)  Greene. 

Adetiostoma  fasciculatum  ohtusi  fo- 
lium   Watson. 

Kom  californica  Cbainisso  and  Schlech- 
tendal. 

Po'onia   hroicnii  Douglas. 

Amorpha  californica  Nuttall. 

Rhus  ovata  Watson. 

Rhus  laurina  Nuttall. 


Rhus  trilohata  Nuttall. 

Rhamnus   tomcntella   Bentham. 

Ceanothus  leucodermis  Greene. 

Vitis  girdiana  Munson. 

Cereus  cmoryi  Engelnmnn. 

Opantia    (Platopuntia    and    Cylindro- 

puntia). 
Arctostaphylos  sp. 
Romneya  coulteri  Harvey. 
Menodora  spinesccns  Gray. 
Eriodictyon  crassifolium  Bentham. 
Symphoricarpos  racemosus  Michaux. 
Cucurbita  fcstidissima  Humboldt,  Bon- 

pland,  and  Kunth. 
Plnchea    sericea    (Nuttall)    Coville. 
Baccharis  glutinosa  Persoon. 
Hymenoclea  salsola  Torrey  and  Gray. 
Artemisia  sp. 


The  coastal  strip  of  San  Diego  County  is  quite  generally  cultivated. 
Orchards  and  groves  of  fruit  trees  are  numerous;  and  many  exotic 
plants  have  become  naturalized,  among  them  several  species  of  the 
palm,  the  pepper-tree  {Sckinv^  molle  Linnaeus),  and  the  tronadora 
(Nicotiana  glauca  Graham),  besides  an  abundance  of  the  eucalpytus. 
Coarse,  flat-jointed  Opuntice  are  grown  for  hedges,  in  some  instances 
having  reached  a  height  of  6  meters  (20  feet). 

Station  No.  97. — San  Diego,  California,  21  kilometers  (13  miles) 
north  of  the  International  Boundary.  This  was  our  base  camp  from 
July  20  to  September  9,  1894.  Collections  were  made  by  myself  from 
July  20  to  August  3,  August  15  to  22,  and  August  29  to  September  9, 
1894. 

Reptiles  and  Batrachians  of  San  Diego  region, — The  following- 
named  species  have  been  taken  on  the  Pacific  slope  of  San  Diego 
County : « 

Turtles, 

Emys  nigra  Hallowell. 


©This  list  is  doubtless  quite  incomplete.  The  most  energetic  collectors  In  this 
field  were  Miss  Uosa  Smith,  Dr.  Thomas  H.  Streets,  U.  S.  N.,  General  Emory, 
Lieut.  W.  P.  Trowbridge,  and  Dr.  W.  A.  Hammond,  U.  S.  A.,  Drs.  J.  G.  Cooiier 
and  J.  L.  I^e  Conte,  and  R.  E.  C.  Stearns,  David  Starr  .Tordan,  Messrs.  (Charles 
R.  Orcutt,  Charles  Fl.  Townsend,  H.  W.  Henshaw,  A.  W.  Anthony,  Andrew  Cas- 
sidy,  and  the  author. 


138 


BULLETIN    56,  UNITED   STATES    NATIONAL    MUSEUM. 


Lizards. 


I'ta  mcanisi  Stejneger. 
Ufa  Htanshuriana  Baird  and  Girard. 
Sceloporus  orciitii  Stejneger. 
Sccloporus   undulatus   undulatuH    (La- 

trellle). 
Sccloporua  htHerlatus  Ilallowell. 
SceloporuH  raitdcnhurgianuH  Cope. 
PhrunoHoma  hlainviUcl  Gray. 


I'hrynosonia  coronatum   (Blaluvllle). 
Gcrrhonotus  multicarinatus  Blalnvllle. 
Xantusia  rwersiana  Cope. 
Verticaria  hyperythra  Cope. 
Eumeccs     ^klUonianuH      (BaIrd     and 

Girard). 
AnnicUa  pulchra  Gray. 


Snakes, 


Lichanura  roseofusca  Cope. 
Lichanura  Him  pi  ex  Stejneger. 
Zaniensis  constrictor  (Linnapus). 
Zatncttftift  ftagellum  ftagcUum   (Shaw). 
Zamcnsis     lateralis     lateralis      (Hal- 

lowell). 
Salvador  a      yrahamiir      (Baird  "  and 

Girard. 
Rhinechis  elegans  (Kennlfott). 
Pityophis  catenifcr  (Blalnville). 
Ophibolus  pyrrhomelas  Cope. 
Ophibolus  gctulus   hoylii    (Balrd  and  i 

Girard).  ] 

(^rotahts  adamavteus  atrox  (Baird  and  Girard)  is  reported  by  Dr. 
Thomas  II,  Streets,  IT.  S.  N.,  from  I-k)s  Coronados  Lslands,  Pacific 
coast  of  Lower  California,"  which  are  in  sight  from  the  last  Bound- 
ary Monument  (No.  258). 

Batraoh  ians. 


Ophibolus  getulus  California'  (De 
Blalnvllle). 

Rhinochilus  Iccontei  Balrd  and  Gi- 
rard). 

Hypsigictia  ochrorhyncha  Cope. 

Eutarnia  elf'gans  Cfjuchii   (Kennlcott). 

Eutwnia  elegans  couchii  (Kennlcott). 

Crotalus  confluentus  conftuentus  Say. 

Crotalus  confluentus  lucifer  (Balrd 
and  Girard). 

Crotalus  ruber  Cope. 


Diem  yctylus  torosus   ( Escbscholtz ) . 
liufo  coiunibiensis  Baird. 


riyla  regiUa  Baird.» 


Station  No.  98. — Ocean  Beach,  near  San  Diego,  California,  26 
kilometers  (16  miles)  north  of  Monument  No.  258.  Here  with  Mr. 
Schoenefeldt  I  made  collections  of  birds,  moUusks,  crustaceans,  and 
plants,  August  17  and  19, 1894. 

Station  No.  99. — La  Jolla,  San  Diego  County,  California,  87  kilo- 
meters (23  miles)  north  of  Monument  No.  258.  Sea  shells  and  plants 
were  collected,  August  12,  1894. 

Station  No.  100. — Alpine,  San  Diego  County,  California,  29  kilo- 
meters (18  miles)  north  of  Monument  No.  247.  Altitude  093  meters 
(2,275  feet).  The  writer  made  general  collections  at  this  place, 
August  3  to  7  and  14  to  15, 1894 ;  Mr.  Schoenefeldt  having  collected 

a  Bulletin  No.  7,  U.  S.  National  Museum.  1877,  p.  40. 

6  For  an  account  of  the  m(^llu8k8  of  this  region,  see  Reports  on  the  MoUusks 
collected  by  the  International  Boundary  Coranilsslon  of  the  rnitwl  States  and 
Mexico,  1892^1894.  Proc.  U.  S.  Nat.  Mus.,  XIX.  ISIXJ,  pp.  333-.*l70. 
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plants  during  the  siime  }>eriods.  This  station  was  in  the  lower  edge 
of  the  zone  occupied  by  the  evergi'een  white  oak  {Quercvn  engel- 
vianni)^  which  crosses  the  boundary  at  Portrero.  The  Californian 
live  oak  {Quercus  agrifolia)  and  the  sycamore  {Platanus  racemosa) 
were  also  abundant,  as  was  the  sumach  {Rhus  dirersiloba  Torre}"^  and 
Gray). 

Station  No.  101. — Pine  Valley,  San  Diego  County,  California,  27 
kilometers  (17  miles)  north  of  Monument  No.  240.  Altitude  1,280 
kilometers  (4,200  feet).  The  writer  and  Mr.  Schoenefeldt  collected 
from  August  7  to  14,  1894.  Trips  were  made  from  this  camp  to  the 
Laguna  Mountains  of  the  Coast  Range.  The  camp  was  located  in  a 
fine  forest  of  the  Sabine  pine  {Pimis  sahiniana  Douglas),  near  a 
stream  bordered  by  the  black  willow  {Salix  nigra  Marshall)  and 
groves  of  live  oak  (Quercus  agrifolia  Nee).  On  the  neighboring 
hills  were  thickets  of  wild  rose  {Rosa  calif  arnica)  and  manzanitu 
{Arctostaphylos) ^  together  with  the  toyon  or  Christmas  berry  {Het- 
eromeles  arbutifolia).  The  red-shank  chamiso  {Adenostoma  sparsf- 
folinm)  was  in  full  flower. 

Station  No.  102. — San  Clemente  Island,  of  the  Santa  Barbara 
group,  California,  129  kilometers  (80  miles)  northwest  of  Monument 
No.  258,  and  about  97  kilometers  (60  miles)  from  the  nearest  main- 
land of  California.  The  island  is  27  kilometers  long  and  6.5  wide 
(17  by  4  miles),  and  457  meters  (1,500  feet)  in  altitude.  Through 
the  courtesy  of  the  Secretary  of  the  Treasury,  the  writer,  accompa- 
nied by  Prof.  T.  S.  Brandegee,  Mr.  A.  W.  Anthony,  and  Hospital 
Steward  Ludwig  Schoenefeldt,  with  a  detachment  of  soldiers,  were 
transported  to  Smugglers  Cove,  at  the  south  end  of  the  island,  in 
the  U.  S.  revenue  cutter  ^Yolcott^  commanded  by  Captain  Roath,  to 
whom,  as  well  as  to  the  other  officers  of  the  ship,  we  were  indebted 
for  every  possible  assistance  and  polite  attention.  The  party  made 
general  collections  on  San  Clemente  Island  from  August  22  to 
29,  1894. 

Flora  of  San  Clemente  Island, — The  following  list  gives  the  botan- 
ical and  wood  specimens  of  trees  that  were  obtained  while  on  this 
island :  ^ 


Lyonothamnus     florih  undue     aaplcni- 

foliuft    (Greene)    Brandegee. 
PrunuH   intcffri folia    (Sudworth)    Sar- 
gent. 


Rhus  intcgrifolia    (NuttaH)   Bentham. 
If h am  n  us  rrocea  Nuttall. 
Hetcromeles       arbutifolia        (Poiret) 
Roenier. 


Cacti  covered  the  greater  part  of  the  south  end  of  the  island,  mak- 
ing travel  difficult.  The  species  noted  were  Cereus  emoryi  Engel- 
mann,  Opuntia  lind/ieimeri  littoralis  (Engelmann)  Coulter,  and 
Opuntia  prolifera  Engelmann.     The  island  fox  {Vrocyon  littoralis) 


a  See  Zoe.  I.  No.  5,  July,  1890.  for  a  list  of  the  Flora  of  San  Tlemento  and 
other  Islands  of  the  Santa  Barbara  group,  by  Prof.  T.  S.  Brandegee. 
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1111(1  S«n  C'U»nuMitt»  1u>um>  finrli  (CarpiHlaruH  mrxiranuH  rlrmrttfi/t)  \vi»iv 
fwdiiip  extensivi»ly  uixhi  tin*  ri|)o  fruit  of  tlu>  prickly  |H»ar  ((}p»iutht 
luidhdmeri  littondift).  The  r(H*ks  weiv  covenMl  witli  Sdat/hwlla 
rupentrU  an  J  Cotyhdon;  and  from  the  bank  of  a  stn^ani  \vt»  obtain<Hl 
n  hupi»  tulH»r«us  r(K)t  of  an  abundant  speoies  of  ErhinoryHtiH.  Wo 
collect tnl  s|H»cics  of  ErUujonunu  IihnH.  (\mro1ruluM^  Salirornui^ 
Ahrouia^  Sohinum^  AHtraytduM^  Atriph'x^  and  many  other  gtMieni. 

Fauna  of  JSatt   (Irmrnti'   Inhtml, — The    following   lists   show   the 
s|)ecimens  colUn'tecl : 

La n d  HI  tdt  »mX*/» . 

Kpiphrafftnophora  intrrcUa  Hlniiey.         I  Hnifthniffnt'tithunt  gnhhi  New<^omh. 
Kpiphraffntofthora  ntvurnitinntt  Uii)>li.       | 

Mart  hi'  mollitith'H, 


\rmtra  pclta  I'><*lwholtr.. 
.(miff a  m^abra  Ntiftall. 

\ntrafiut$i  untloM t$9n  \V«mnL 
i*artUum  blanffuJaluni  SiiwfThy. 
chh»rnMiotna  (tumtlhwlum  ForlM»H. 
ChloronttfMa  ttattina  KorlMm. 
Con  MM  califnrnivuM  IIIimK 
f'vpnia  MpaiUt^^a  Oniy. 
aiuphin  ninrina  <'}iriH»iit«T. 
UaUuti»  crnvhvrtHUi  \a*xU'\\. 
IhtUutim  fulijrtiM  rtiillppt. 
i.ut^pina  vrvnutftin  S<»\v<»rh). 


Lucina  i^lifoniiva  roiirnd. 
'  Mantnia  nanuUt  roiinul. 
'   Muniu'vrun  rttffonaltiw  (*o!irn(l. 
I  Mopalia  wytnftMa  iUniUl 
'   I/m  ri'ci'rfra  ittrina  HnMliTlp. 

SaMMrt  tvijula  U«H»Vf». 

Snrrinitt  wtrrittii  H<)W<»rli.V. 

OlivrUa  biplifala  fUtwor\ty. 

pMattiniobia  rubntratliata  roiirn«l. 

fyrpura  unlrhm  (touhl. 

ItnttrUa  ralifornira  lllnil««. 

Srurria   (l.olHin  uh/antra  <;my. 


Ants,  nuw]uitoes,  bluelKittle  flies,  kelp  flies,  spiders,  Imm^Hiw,  yellow- 
Imnded  wasp^,  biitterflif*^  motli>,  drapMiflies,  und  u  hir^r**  black  fly 
wen»  siM»ii. 

LhtirdM, 

I'tu  tttahMhuriana  Haird  and  (iirnrd.  ColliH-ted  by  the  writer 
ami  A.  W.  Anthony,  in  Aupist,  Is*.»l:  by  the  W  S.  Fish  Commission 
(Charles  II.  Townn^nd  '')•  two  ^|NH-imens,  •liinnary  'IX 

Xaittti^ia    rlt'«  t-Mninti    ('o|h».     •' S'Vi»nil    atlnlts    in    linr    (Miihliiiou. 

Xi^s.  !:.ir.n  ir.iT.v"'^ 

\ttf« ,  Ni»  honiiMl  toads  wen*  found  on  San  (Memmte  Ishind;  but 
the  writer  carritsl  ovi»r  s|Ksimens  of  /*/*/ ///i."«"//iw  AA///j/i7/*  /  tiray, 
and  lilM»rated  them  at  Snnip>rh»i*s  Cove  in  Aupist,  |y»l. 

•  H*'%*  U«iH»rt  oil  IIm*  M(iUii««k«  (^»ll«*<'t<««l  li\  till*  tiitrriiiitiMiiitl  It^tiitiilary  <'t»tii 
fiiliuilcMi.  |*nH\  I*.  H.  Nnt,  Mu*..  XIX.  ii».  :\TA  to  .iTs,  J:oitiitry  JT.  |S!iT.  Tin* 
»|«cie«  llttcO  alMve  wen*  nil  in)lle<*t«Hl  In  Autfiiftt.  IV.M.  tiy  tb«  nut  bur 

iPit>c.  U.  &  Nat  Moa..  XIII.  1«Vi.  |v  144. 

•  Cop*.  Pioc.  r.  ft.  Nat.  Mtt*..  Xll*  IMO.  t^  ^^^ 
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No  batruchian  was  collected  on  San  Cleniente  Island,  but  Ilyla 
regilla  Uaird,  which  Mr.  Henshaw  obtained  on  Santa  Cruz  Island, 
perhaps  occurs  there. 

Birds. 

The  following-named  sj)ecies  were  obsi»rved  by  Mr.  A.  W.  Anthony 
and  the  writer.  Of  those  species  which  are  marked  with  an  asterisk 
(*),  si>ecimens  were  taken.  Of  water  birds,  only  those  actually  seen 
upon  the  land  are  included. 


•1.  LaruM  orcidenialis  Audubon. 
2.  PKalacrocorax    dilophuft    albociU- 

atu9  Rld|?way. 
♦3.  Phaiacrocorax    penicillatus 

(Brandt). 
♦4.  Ardea  herodias  (Llnuiims). 
.*».  \ycticf}rax      uyctlcorax      tuiriuM 

(Boddaert). 
*i>.  iU'iimophiluH  fulicarius  (Liuna>U8). 
7.  MaiTorhamphuH   scol  o  pace  u  s 
(Say). 
•S.  Actodroman  minutUla  (Vieillot). 
•1).  fJreunetcM  matirii  Bonaparte. 
10.  JfrlodrotnaM    Molitariun    'Annamo- 
mcuB  (BrewHter). 
•11.  IIcteractitiM  incaniis  ((*nielln). 
•12.  Acti1i«  macularia  (LinmeuH). 
•13.  .HffialitiH     scmipalmata      (Bona- 
parte). 
•14.  Arenaria  interpren  morinella  (Lln- 

miniH). 
♦M,  Areuaria  mclanoccphala  (Vigors). 
♦10.  Zenaidura  mairoura  (LtuniPUH). 
17.  nalitFctuH     Icucoccphalus      (Lin- 
n»»ufl). 


18.  Falco  peregrin  UH  ana  turn   (Bona- 
parte). 
•19.  Pahdion     haliactus     caroHnensin 

(Gmelln). 
♦20.  Ceryle  alcyon  (LinnieuH). 
•21.  EmpUUmax  inauliatla  Oberholser. 
•22.  OtocortH  alpestrin  insularin  C.  II. 

Townsend. 
•2:j.  CorvuH  corax  clarionenniH  llartert. 
♦24.  CarpodacuH    mexicanus   clcmenttH 

(MearnH). 
•25.  Amphispiza  belli  clcmenieu'  llldg- 

way. 
•2<>.  Meloftpiza  cinerea  elemental  V,  11. 

TowuHend. 
♦27.  Pipilo    maculatuH    clemcnUv     (J. 

(trinneU). 
•28.  LaniUH  liidovicianuH  mearuHi  Kldg- 

way. 
♦2t).  yermirora   celata   Hordida   i\   H. 

Townsend. 
•ao.  Salpinctes  obsoletus  (Say). 
♦3h  ThryomancH    heicickii    leucftphryn 

(Anthony). 


Mr.  Charles  H.  Townsend  visited  San  Clemente  Island  on  May  8, 
1888,  and  January  25,  1889,  and  published «  descriptions  of  three 
new  birds  (Nos.  22,  26,  and  29  of  the  above  list),  and  gave  a  list  of 
six  other  species  collected  on  the  island,  including,  besides  Nos.  24, 
25,  27,  and  31,  two  species  which  we  did  not  obtain : 


•32.  Ptychoramphus aleuticus  {VmWtifi) ,  l  ♦33.  Speotyto      cunicularia 

I  (Bonaparte). 


hypog<ta 


In  August,  1897,  as  publication  No.  1  of  the  Pasadena  Academy  of 
Sciences,  Mr.  Joseph  Cirinnell  published  a  report  on  the  birds 
H'corded  during  a  visit  to  the  islands  of  Santa  Barbara,  San  Nicolas, 
and  San  Clemente  in  the  spring  of  1897,  enumerating  31  species  of 
land  birds.     In  this,  by  far  the  most  important  contribution  to  the 


•PnH-.  r.  8.  Nat.  Muh.,  XIll.  1800.  pp.  i:J9-140. 
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and  San  Cleniente  house  finch  {Carpodacm  mexicanm  dementis)  were 
feeding  extensively  upon  the  ripe  fruit  of  the  prickly  pear  {Opunthi 
litidheimeri  littoralis).  The  rocks  were  covered  with  Selayitiella 
rupestris  and  Cotyledon;  and  from  the  bank  of  a  stream  we  obtained 
a  huge  tuberous  root  of  an  abundant  species  of  Echinocystis.  We 
collected  species  of  Eriogonum^  Rhvs^  Convolvulus^  Salicomia^ 
Abronia^  Solanum^  Astragalus ,  Atriplex^  and  many  other  genera. 

Fauna  of  San  Clemente  Island, — The  following  lists  show  the 
specimens  collected: 

MOLLUSKS.« 

Land  molhisks. 


Epiphragmophora  intercisa  Binney. 
Epiphragmophora  stearnsiana  Gabb. 


Epiphragmophora  gahht  Newoomb. 


Marine  molhisks. 


Acnia*a  pelta  Eschscholtz. 
Acmcpa  scahra  NuttaU. 
AHtralium  undosrnn  Wood. 
Cardium  biangulatum  Sowerby. 
Chlorostonia  aureothicttnn  Forbes. 
Chlorostoma  gaUina  Forbes. 
Conus  californicus  Hinds. 
Cypraa  npadicea  Gray. 
Glyphi8  mitrina  Carpenter. 
Haliotis  cracherodii  Leach. 
Halioiis  fulgens  Philippl. 
Lucapina  crenuJata  Sowerby. 


Lucina  californica  Conrad. 
Macoma  nasuia  Conrad. 
Monoccros  engonatum  Conrad. 
Mopalia  muscosa  Gould. 
Muricidea  incisa  Broderip. 
Nassa  tegula  Reeve. 
Norrisia  norrisii  Sowerby. 
Olivella  biplicata  Sowerby. 
Psammohia  rubroradiata  Conrad. 
Purpura  ostrina  Gould. 
Ranella  californica  Hinds. 
Scurria  (Lottia)  gigantca  Gray. 


Insects. 

Ants,  mosquitoes,  bluebottle  flies,  kelp  flies,  spiders,  beetles,  yellow- 
banded  wasps,  butterflies,  moths,  dragonflies,  and  a  large  black  fly 
were  seen. 

Lizards, 

JJta  stanshuriana  Baird  and  Girard. — Collected  by  the  wTiter 
and  A.  W.  Anthony,  in  August,  1804;  by  the  U.  S.  Fish  Commission 
(Charles  H.  Townsend  ^),  two  specimens,  January  23. 

Xantusia  riversiana  Cope. — "  Several  adults  in  fine  condition. 
Xos.  15166-15175."  ^ 

Note, — No  horned  toads  were  found  on  San  Clemente  Island;  but 
the  writer  carried  over  specimens  of  Phrynosoma  blainvilM  Gray, 
and  liberated  them  at  Smugglers  Cove  in  August,  1804. 

oSee  Report  on  the  MoUusks  coUected  by  the  International  Boundary  Com 
mission,  Proe.  U.  S.  Nat.  Mus.,  XIX,  pp.  373  to  378,  January  27.  1897.  The 
species  listed  above  were  all  collected  In  August,  1894,  by  the  author. 

tProc.  U.  S.  Nat  Mus.,  XIII,  1890,  p.  144. 

0  Cope.  Proo.  U.  S.  Nat.  Mus.,  XII,  1899,  p.  147. 


MAMMALS   OF   THE    MEXICAN    BOUNDARY. 


141 


No  batnichiaii  was  collected  on  San  Clemente  Island,  but  Hyla 
regilla  Baird,  which  Mr.  Henshaw  obtained  on  Santa  Cruz  Island, 
perhaps  occurs  there. 

Birds. 

The  following-named  species  were  observed  by  Mr.  A.  W.  Anthony 
and  the  writer.  Of  those  species  which  are  marked  with  an  asterisk 
(*),  specimens  were  taken.  Of  water  birds,  only  those  actually  seen 
upon  the  land  are  included. 


•1.  LantJt  occidentalis  Audubon. 
2.  Pf^alacrocorax    dilophus    albociU- 

atus  Rldgway. 
•.3.  Phalacrocorax    penicillatus 

(Brandt). 
•4.  Ardea  herodias  (Linnseus). 
5.  Xycticoraj'      nycticorax      mrriuf< 

(Boddaert). 
•(>.  CrymophiluH  fulicarius  (Liuujeus). 
7.  Marrorhamphus   scolopaceus 
(Say). 
•S.  Actodromas  minutilla  (VieiHot). 
•0.  EreunctcH  maurii  Bonaparte. 
10.  UclodromaH    solitariua    cinnamo- 
mens  (Brewster). 
•11.  JleteractitiH  incanus  ((imelin). 
*12.  Actitis  macularia  (Linnieus). 
•13.  yEgialiiis     semipalmata      (Bona- 
parte). 
•14.  Arenaria  intcrpres  viorinella  (Lin- 

mpus). 
♦l.*>.  Arenaria  mclanocephala  (Vigors). 
•1(».  Zenaidura  macroura  (LInnjpus). 
17.  Halicpetus     leucoccphalus      (Lin- 
nspus). 


18.  Falcf)  peregrin U8  anatum  (Bona- 
parte). 

•19.  Pahdion  haliaetus  carolinensis 
(Graelin)! 

•20.  Ceryle  alcyon  (Linnteus). 

•21.  Empidona.r  inaulicola  Oberbolser. 

•22.  Otocoris  alpestris  insularis  C.  II. 
Townsend. 

•23.  CorvtiH  corax  clarlonensis  Hartert. 

•24.  Carpodacus  mexicanua  cletnentia 
(Mearns). 

•25.  Amphispiza  belli  clemenicw  Rldg- 
way. 

•2<5.  Melospiza  cinerea  clementw  C  H. 
Townsend. 

•27.  Pipilo  maculatUH  clementw  (J. 
GrinneU). 

•28.  LaniuH  ludovickinuH  m6ari{/</ Kidg- 
way. 

•29.  yermivora  celata  sordida  C.  H. 
Townsend. 

•30.  Salpinctea  ohaoletus  (Say). 

*31»  Thryomanes  bewickii  leucophrys 
(Anthony). 


Mr.  Charles  H.  Townsend  visited  San  Clemente  Island  on  May  8, 
1888,  and  January  25,  1889,  and  published'*  descriptions  of  three 
new  birds  (Nos.  22,  26,  and  29  of  the  above  list),  and  gave  a  list  of 
six  other  species  collected  on  the  island,  including,  besides  Nos.  24, 
25,  27,  and  31,  two  species  which  we  did  not  obtain : 


•32.  Ptychoramphus aleuticus  (PsiWas).  I  •33.  Speotyto      cunicularia 

I  (Bonaparte). 


hypogcpa 


In  August,  1897,  as  publication  No.  1  of  the  Pasadena  Academy  of 
Sciences,  Mr.  Joseph  Grinnell  published  a  report  on  the  birds 
recorded  during  a  visit  to  the  islands  of  Santa  Barbara,  San  Nicolas, 
and  San  Clemente  in  the  spring  of  1807,  enumerating  81  species  of 
land  birds.     In  this,  l>v  far  the  most  important  contribution  to  the 


oProf.  U.  S.  Nat.  Mus.,  XIII,  1890,  pp.  139-140. 
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MAMMALS  OF  THE  MEXICAN  BOUNDARY 

REGION. 

Class  MAMMALIA." 

HAXKAL8. 

Mammals  are  warm-blooded  vertebrates  that  suckle  their  young. 
(They  are  usually  covered  with  hair.) 

Stjbclass  KUXHERIA. 

Young  developed  within  the  uterus  from  a  minute  egg  which  is 
destitute  of  food-yolk;  milk  glands  with  nipples. 

Superorder  DIDELPHIA. 

Young  born  when  of  very  small  size  and  incomplete  development, 
never  connected  to  the  mother  by  a  placenta ;  brain  small ;  its  corpus 
callosuni  rudimentary. 


o  STTMMAUY  OF  MAMMALS  COLLPX^TED  BY  THE  BIOLOGICAL  SECTION 

OF      THE      INTERNATIONAL      BOUNDARY      (COMMISSION,      IGNITED 

STATES  AND  MEXICO. 

The  mnminals  collected  by  the  writer,  separately,  and  by  himself  and  Holzner, 
jointly,  are  numbered  consecutively  from  1412  {PeromynctiH,  El  Paso,  Texas, 
February  3,  18J)2)  to  3829  {Vrocyon  UttoraUH,  San  Clemente  Island,  California, 
August  28.  18f)4). 

At  such  times  as  Mr.  Frank  X.  Ilolzner  was  separated  from  the  writer  he 
kept  his  own  register,  beginning  with  No.  750  (PeromycuH,  San  Pedro  Uiver, 
Arizona,  November  1,  1802),  and  ending  with  No.  1(505  {Procyon,  Pacific  Ocean, 
at  mouth  of  Tijuana  River,  California,  July  1(5,  1894). 

Nearly  all  of  the  si)e<*imens  were  measured  by  Doctor  Mearns,  excepting  Nos. 
759  to  1119  of  Mr.  Ilolzner's  (t>llection,  which  were  measured  by  him. 
Mammnls  collecte<l  by  I)o<'tor  Mearns  and  by   Doctor  Mearns  and   Mr. 

Ilolzner 2,418 

Mammals  collected  by  Mr.  Frank  X.  Ilolzner 847 


Total : 3,205 

Sent  by  Mr.  Ilolzner  to  the  American  Museum  of  Natural  History  (about)  _       233 


Total  sent  to  the  V.  S.  National  Museum  by  Mearns  and  Ilolzner —  3,032 

Specimens  subsequently  registered  at  the  IT.  S.  National  Museum 15 

Doctor  Mearns's  colle<*tlon  made  at  Fort  Clark,  Texas,  in  1897-98 111 

Ix>uis  Mearns's  colle<*tlon  made  at  Fort  Clark,  Texas,  in  1897-98 3 

Specimens  sent  by  A.  W.  Anthony  from  San  Clemente  Island 45 

Spei*imens  sent  by  F.  X.  Ilolzner  from  San  Diego,  June  1,  1895 68 

Specimens  sent  by  F.  X.  Holzner  from  San  Diego,  October  1,  1895 55 

Si)ecimen8   collected   by   Doctor    Mearns    in    Arizona    and    New    Mexico, 

1884-iaS8 rN52 

Shrews  (XotioMorrx  and  Horex)  sent  by  F.  X.  Ilolzner 2 
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Order  MARSUPIALIA. 

MABSVFIAL8. 

Young  at  birth  are  usually  placed  in  an  abdominal  pouch  formed 
by  a  fold  of  skin  about  the  milk  glands  of  the  mother,  where  they 
remain  for  a  considerable  time.  Reproductive  organs  of  peculiar 
structure  in  both  sexes,  nearly  all  the  parts  lieing  double  in  the 
female.  Brain  small,  the  corpus  callosum  rudimentary.  Heart 
with  two  venai. 

Suborder  POLYPROTODONTIA. 

Incisors  numerous,  small,  subequal.  Canines  larger  than  the  incis- 
ors.    Molars  with  sharp  cusps.     {Flower  and  Lydelclcer,) 

Family  DIDELPHIID^. 

OPOSSUKS. 

Incisors  J.  Hind  feet  with  the  four  outer  toes  subequal,  distinct, 
and  a  well -developed  opposable  hallux. 

Genus  DIDELPHIS  Linnseus  (1758). 

Didelphis  Linn/EUS,  Syst.  Nat.,  10th  cmI.,  I,  1758,  j).  54. 

Type. — Didelphis  marsupialis  Linnanis. 
Arboreal;  feet  not  webbed. 

I)entifum.—L,]zl',  ^-,\-i\  !'•»  ^;  M.,|lJ=50. 

KEY  TO  THE   SPECIES  OF  DIDELPHIS   FOUND  ON   THE  IIOLTNDABY  LINE.^ 

Tail  black  for  basal  third;  generally  four-fifths  the  length  of  head  and  body  or 
more  (tall  ratio  about  00-05) Didclph'tH  yncHamcricana  Icrcmtis  (p.  150). 

Tail  black  only  at  extreme  base:  generally  less  than  two-thirds  the  length  of 
head  and  body  (tall  ratio  alxmt  70) Dhlrlphi.^  rhfthiiana  (p.  IS.*^). 

DIDELPHIS  MESAMBRICANA  TEXENSIS  (J.  A.  Allen). 

TEXAS  OPOSSUK. 

DuJelphift  mcHamericana  fexcfusis  J.  A.  Allen.  Bull.  Amcr.  Mus.  Nat.  Illst., 
XIV,  Art.  XI,  June  15,  1001,  p.  172. 

Type-locality. — Brownsville,  Cameron  County,  Texas. 
Type-specimei}, — Cat.  No.  j|H^-»  U.S.N.M. 

Geographical  distribution. — The  coast  region  of  Texas,  from  Nue- 
ces Bay  southward,  and  the  Lower  Rio  Grande  Valley,  as  far  up 

«See  Preliminary  Study  of  the  North  American  Oimssums  of  the  (Jonus 
Didelphis,  by  Dr.  J.  A.  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  XIV,  Art  XI,  pp.  140- 
188,  June  15,  1901. 
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the  valley,  at  least,  as  Del  Rio,  Val  Verde  County.  Sporadically 
northward  to  San  Antonio,  at  which  point  I),  m.  texefhsis  occurs  with 
D.  virginiana^  the  latter  greatly  predominating.  It  doubtless  ranges 
somewhat  to  the  southward  of  the  Rio  Grande,  but  there  are  no 
specimens  available  for  examination  from  between  Brownsville  and 
Tampico. 

Dichromatic,  the  black  phase,  in  the  material  examined,  prevailing 
in  the  ratio  of  five  to  one  of  the  grap  phase,  as  shown  by  the  follow- 
ing record  of  specimens  examined : 

Texas:  San  Antonio,  2,  black  phase;  Rockport,  3 — 2  in  black 
phase,  1  in  gray  phase;  Corpus  Christi,  4  black  phase;  Nueces 
Bay,  2,  black  phase;  Alice,  1,  black  phase;  Sycamore  Creek,  1, 
black  phase;  Del  Rio,  2 — 1  in  black  phase,  1  in  gray  phase;  Eagle 
Pass,  1,  black  phase;  Fort  Clark,  Kinney  County,  8 — 4  black  and  4 
gray;  Brownisville,  6 — 3  in  black  phase  and  3  in  gray  phase.  Also 
additional  skulls. 

Mexico :  Matamoros,  1. 

Total,  31,  and  7  additional  skulls.     (./.  A.  Allen,) 

Description. — Pouch  complete.  Size  large  (see  tabulated  measure- 
ments, .p.  152) ;  tail  long,  scaly,  prehensile,  with  basal  half  black,  and 
apical  portion  flesh  color;  ears  entirely  black;  coat  consisting  of 
crinkled,  wooly  underfur  mingled  with  long  bristle-like  hairs;  color 
dichromatic. 

Gray  phase. — An  outer  long  coat  of  white  bristly  overhair,  60  to 
80  mm.  long  over  the  middle  of  the  back  and  on  the  rump ;  beneath 
this  is  a  coat  of  soft  long  underfur,  white  for  about  two-thirds  of  its 
length,  the  apical  portion  black,  the  long  w^hite  overhair  and  the 
black  outer  zone  of  the  underfur  giving  a  dark  grizzled  general  effect. 
Cheeks  pure  white,  wnth  generally  a  whitish  spot  over  each  eye,  and 
a  whitish  area  surrounding  the  base  of  the  ears;  whole  top  of  the 
head  and  nose  dusky  brown,  varying  in  intensity  in  different  indi- 
viduals, with  a  blackish  stripe  running  from  the  ear  through  the 
eye  to  the  nose.  Fore  and  hind  limbs  black,  including  the  feet  except 
the  nails,  which  are  yellowish  white;  upper  part  of  the  limbs  more 
or  less  grizzled  with  long  white  overhair.  Beneath,  the  pelage  con- 
sists mainly  of  the  soft  underfur,  which  is  much  shorter  and  thinner 
than  on  the  upper  surface,  wuth  the  tips  of  the  fur  more  or  less  tinged 
with  dusky  and  with  a  few  long  bristly  overhairs. 

Blade  phase. — Long,  bristly  overhair  black  instead  of  white,  be- 
neath which  is  the  usual  soft,  long  underfur,  white  for  its  basal  two- 
thirds  and  tipped  with  black.    In  other  respects  as  in  the  gray  phase. 

During  the  breeding  season  the  pouch  of  the  female  is  lined  with 
fine,  crinkled,  woolly  hairs  of  a  rusty  chestnut -brown  color.  During 
the  nonbreeding  period  the  pouch  hairs  are  often  gray  or  even 
whitish,     (e/.  A.  Allen.) 
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Cranial  and  dental  characters, — The  nasals,  with  individual  ex- 
ceptions, terminate  posteriorly  in  a  pointed  angle,  the  portion  ante- 
rior to  the  point  of  greatest  expansion  being  as  long  as  or  a  little 
longer  than  the  anterior  half  of  the  basal  rhomboid.  (See  tabulated 
cranial  measurements,  p.  155.) 

Reiiiarks, — Doctor  Allen  observes:  Didelphis  measmericana  texen- 
Mis  differs  markedly  from  D.  virginiana  in  the  color  and  markings 
of  the  head  and  in  its  much  longer  tail,  but  presents  no  notable 
cranial  differences.  It  differs  from  I),  marsupiaUs  in  the  form  of  the 
nasals,  in  its  somewhat  longer  tail,  and  in  the  great  predominance  of 
the  black  phase,  the  prevailing  phase  in  D.  marsupialis  being  gray. 

Habits. — This  opossum  was  found  only  in  the  region  about  Fort 
Clark,  Texas,  where  it  was  extremely  abundant,  the  gray  and  black 
phases  being  about  equally  represented.  They  were  especially  numer- 
ous on  Las  Moras  Creek,  where  much  of  my  trapping  was  done,  and 
where  it  proved  an  annoyance  by  invariably  getting  into  traps  set  for 
raccoons,  armadillos,  and  other  more  valuable  species.  A  female 
taken  April  12,  1898,  contained  young  in  its  marsupium.  The  range 
of  this  species  extends  west  to  the  Devils  River,  or,  possibly,  to  the 
Pecos,  beyond  which  no  opossums  were  heard  of.  Its  Texas  range 
appears  to  be  coincident  to  that  of  the  Texas  persimmon. 

When  hunting  at  night  along  the  streams  of  Texas  we  sometimes 
came  upon  an  opossum  clinging  to  the  branch  of  a  buttonbush  near 
the  w^ater  and  added  it  to  our  night's  catch.  Once  we  had  a  "  'possum 
dinner  "  at  the  officers'  club  at  Fort  Clark,  and  all  were  agreed  that 
'possum  well  cooked  tasted  good  to  hungry  men. 

Measurements  of  9  specimens  of  Didelphis  mesamericana  texensis. 
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DIDBLPHIS  VIROINIANA  Kerr. 
YIKOIlfIA  OPOSSUK. 

Type-locality. — Virginia. 

Distribution, — JJastern  United  States,  south  to  the  coast  region  of 
Greorgia  and  Gulf  States.     (/.  A.  Allen.) 

Texas:  Vernon,  1  skull;  Gainesville,  1  skull;  Brazos,  Palo  Pinto 
County,  2 ;  Kerrville,  Kerr  County,  1  skull ;  Mason,  4 ;  San  Antonio, 
6;  Washington  County,  1;  Matagorda,  1;  Deming  Station,  Mata- 
gorda County,  3,  and  1  skull ;  Virginia  Point,  Matagorda  County,  2 ; 
Velasco,  Brazoria  County,  2.     (/.  A.  Allen.) 

Description. — Size  large ;  nails,  tips  of  toes,  and  soles  of  feet  flesh 
color;  tail  short,  clothed  for  about  2  inches  at  base  with  long  hair 
like  that  of  the  body,  the  naked  portion  brownish  flesh  color,  except 
at  the  base,  where  it  is  blackish.  Ears  black,  broadly  tipped  with 
flesh  color,  or  narrowly  edged  with  this  color.  The  pouch  of  the 
female  is  complete,  and  usually  thickly  coated  with  crinkled  wooly 
hair,  usually  rufous  brown.  Pelage  of  two  kinds  of  hair,  an  outer 
long  coat  of  rather  coarse  white  overhair,  sufficiently  abundant  to 
give  tone  to  the  general  coloration;  beneath  this  a  coat  of  long, 
thick,  soft  wooly  underfur  about  40  to  50  mm.  long  on  the  back, 
white  (sometimes  nearly  pure  snowy  white  in  clean  winter  specimens, 
but  usually  with  a  slight  yellowish  cast)  for  four-fifths  of  its  length, 
the  apical  fifth  of  the  long  fibers  of  the  underfur  being  blackish. 
The  long  white  overhair  varies  in  abundance  in  different  specimens 
and  on  different  parts  of  the  body,  being  nearly  obsolete  on  the  ven- 
tral surface,  longer  on  the  back  than  on  the  sides,  and  longest  on  the 
lower  back  and  at  the  base  of  the  tail,  where  it  attains  a  length  of 
60  to  80  mm.  General  color  above  mixed  black  and  white,  the 
blackish  tips  of  the  underfur  showing  through  the  long  overhair; 
the  white  basal  portion  of  the  underfur  also  shows  through  the 
blackish  surface  of  the  underfur;  ventral  surface  white,  with  a 
slight  wash  of  dusky  formed  by  the  blackish  tips  of  the  hairs. 
There  is  generally  a  large  pectoral  area  in  adult  males  suffused  with 
sulphur  yellow,  varying  from  a  faint  shade  of  this  tint  to  quite  strong 
greenish  yellow,  and  varying  also  in  respect  to  the  size  of  the  area. 
This  pectoral  spot  is  generally  absent  in  young  males,  and  apparently 
always  absent  in  the  females.  The  fur  over  this  area  is  often  satu- 
rated with  an  oily,  highly  odorous  secretion  from  the  underlying 
sebaceous  glands,  which  are  probably  especially  active  during  the 
breeding  season.  There  is  often  a  median  ventral  line  of  clear  white 
in  both  males  and  females,  extending  from  the  breast  posteriorly, 
varying  in  outline  and  extent  in  different  specimens.  Whole  head, 
including  the  throat  and  sides  of  the  neck,  soiled  white  or  yellowish 
white,  excepting  the  chin,  which  is  usually  darker  and  like  the  rest 
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of  the  ventral  surface.  The  sides  of  the  neck  are  sometimes  strongly 
tinged  with  buff.  There  is  also  a  slight  extension  forward  on  the 
top  of  the  head  of  the  general  dusky  color  of  the  dorsal  surface,  which 
usually  forms  a  V-shaped  area,  extending  to  a  point  midway  between 
the  ears  and  eyes.  It  is  indistinct  in  outline  and  varies  greatly  in 
intensity  and  extent  in  different  individuals,  being  often  absent,  the 
liead  then  being  practically  pure  white.  Eyes  with  a  very  narrow 
blackish  eye  ring,  widening  anteriorly  into  a  small,  usually  indistinct, 
preocular  spot,  sometimes  nearly  as  large  as  the  eye,  but  often  obso- 
lete.    Fore  and  hind  limbs  black.     (/.  A.  Allen,) 

Cranial  and  dental  characters. — Posterior  border  of  nasals  forming 
a  V-shaped  point.     (See  table  of  cranial  measurements,  p.  155.) 

Remarks. — We  obtained  no  evidence  of  the  presence  of  this  north- 
ern species  nearer  the  International  Line  than  the  region  surround- 
ing San  Antonio,  Texas,  where  it  is  said  to  outnumber  Didelphis 
mesameincana  texensis. 
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Superorder  MONODELPHIA. 

Young  not  bom  until  of  considerable  size  and  nearly  perfect  de- 
velopment, deriving  their  nourishment  l>efore  birth  from  the  mother 
through  the  intervention  of  a  placenta;  a  well-developed  corpus 
callosum.     (/>.  S.  Jordan.) 

Order  EDENTATA. 

The  name  assigned  to  this  group  by  Cuvier  is  often  objected  to  as 
inappropriate — for  although  some  of  the  members  are  edentulous, 
others  have  very  numerous  teeth.  If  the  teeth  are  not  always  absent, 
they  invariably  exhibit  certain  imperfections,  which  are  indeed 
almost  the  only  common  characters  binding  together  the  various 
extinct  and  existing  members  of  the  order.  These  are  that  they  are 
homodont  and,  with  the  remarkable  exceptions  of  Tatu-na  and  Orf/c- 
teropus,  monophyodont ;  they  are  never  rooted,  but  have  persistent 
pulps;  except  in  some  fossil  forms,  they  are  always  deficient  in  the 
enamel.     {Flov.'er  and  Lydelcker^  abridged.) 

Family  DASYPODID^E. 

ARKADILL08. 

The  greater  part  of  the  skin  strongly  ossified.  Teeth  numerous, 
simple,  of  persistent  growth,  and  usually  monophyodont,  but  in  one 
genus  {Tatii8ia\  =  Tatu\)  a  succession  of  teeth  has  been  observed. 
Zyogmatic  arch  of  skull  complete.  Fore  feet  with  strongly  devel- 
oi>ed,  curved  claws,  adapted  for  digging  and  scratching — three,  four, 
or  five  in  numlx^r.  Hind  feet  i)lantigrade,  with  five  toes,  all  pro- 
vided with  nails. 

This  group  contains  but  one  genus  (Tatu),  Teeth  |  or  ^,  very 
small,  subcylindrical.  The  fii*st  and  second  subcomprassed,  the  last 
considerably  smaller  than  the  others.  With  the  exception  of  the 
last,  all  preceded  by  two-rooted  milk  teeth,  which  are  not  changed 
until  the  animal  has  nearly  attained  its  full  size.  Body  generally 
elongated  and  narrow.  Head  narrow,  with  a  long,  narrow,  sub- 
cylindrical,  obliquel}'  truncated  snout.  Ears  rather  large,  ovate,  and 
erect,  placed  close  together  on  the  occiput.  Carapace  with  seven  to 
nine  distinct  movable  bands.  Tail  moderate  or  long,  gradually 
tapering;  its  dermal  scutes  forming  very  distinct  rings  for  the 
greater  part  of  its  length.  Fore  feet  with  four  visible  toes  and  a 
concealed  dawless  rudiment  of  the  fifth.  Claws  all  long,  slightly 
curved  and  very  slender,  the  third  and  fourth  subequal  and  alike, 
the  first  and   fourth  nmch  shorter.     Ilind   feet   with  five  toes,  all 
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armed  with  strong,  slightly  curved,  conical,  obtusely  i>ointed  nails. 
The  third,  longest,  then  the  second  and  fourth;  the  first  and  fifth 
much  shorter  than  the  others. 

Genus  TATU   Blumenbach  (1799). 
Tatu  Blumenbach,  Ilaudb.  der  Natiirgesch.,  1799,  p.  73. 

Type. — Dasypus  novemcinctits  Linnajus. 

Characters,  those  of  the  subfamily  Tatuinse  given  above. 

This  genus  differs  from  all  the  other  armadillos  in  having  a  pair 
of  inguinal  mammae,  in  addition  to  the  usual  pectoral  pair,  and  in 
producing  a  large  number  (4  to  10)  of  young  at  a  birth,  all  the  others 
having  usually  but  one  or  two.     {Flower  and  Lydekker.) 

TATU  NOVEMCINCTUM  (Linnaeus). 

TXXA8  ABIEADILLO. 

[Dasvpuh'\  novemcinctus  LiNNiEUS,  Syst.  Nat..  10th  ed.,  I,  1758.  p.  51. 
[Tatu]  novemcinctus,  Blumenbach,  Ilandb.  der  Naturgesch,  1799,  p.  73. 
Tatusia  novemcinctus.  True,  Proo.  U.  S.  Nat.  Mua.,  VII  (1884),  188.5,  p.  ;588. 
Tatu  novemcinctus,  T.  S.  Palmeb,  Proc.  Biol.  Soc.,  Wash.,  XI,  p.  174,  June 

9,  1897. 
Tatu  novemcinctuM,  Miller  and  Rehn,  Proc.  P*ost.  Soc.  Nat  Hist,  XXX, 

No.  1,  Dec.  27,  1901,  p.  11. 
Cabassous  novem-cinetus,  Elliot,  Field  Ck)l.  Mus.,  Zool.  Ser.,  II,  1901,  p.  4, 

pi.  I  (Synop.  Mam.  N.  Am.). 
Tatu  novemcinctum,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  33, 
figs.  9,  13  (Mam.  Mid.  Am.). 
Type-locality. — Brazil,  South  America. 

Distribution. — Rio  Grande  of  Texas,  west  to  Devils  River,  south 
across  Mexico.  This  species  is  found  on  the  Mexican  border  in  the 
Tamaulipan  Tropical  Tract. 

Description. — Dentition :  M.  |=-5  or  fL'/  =  32  or  28.  Shield  composed 
of  eight  movable  scutes  in  the  middle  and  nine  on  the  sides.  Tail 
as  long  as  body  without  head;  covered  by  twelve  rings,  and  not 
enveloped  in  a  cone.  Ijength,  240  mm.;  tail  vertebra*,  90;  hind  foot, 
:^0;  ear,  20;  carapace,  320  by  400.  Cephalic  shield  pale  brown; 
carapace  black,  with  the  scutes  on  the  sides  yellowish  white:  tail 
brownish  black,  with  the  anterior  half  of  scutes  yellowish  white ;  ears 
brown;  toes  yellowish,  claws  white;  skin  of  head  flesh  color  with 
a  few  yellowish  hairs. 

riahitat  and  habits. — Armadillos  were  quite  common  in  the  region 
about  Fort  Clark,  Kinney  County,  Texas.  They  buiTOw  in  oak  mats 
that  grow  along  water  courses.  The  Seminoles,  who  esteem  them 
highly  as  food,  hunt  them  at  night  with  dogs  trained  for  the  pur- 
pose. Many  carapaces  were  seen  nailed  to  huts  of  the  Seminole 
Indians. 
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Order   UNGULATA. 

HOOPED  AHIMAL8. 

Teeth  heterodont  and  diphyodont.  Crowns  of  molars  broad  with 
tuberculated  or  ridged  surfaces.  No  clavicles.  Toes  with  blunt, 
broad  nails,  or  in  the  majority  of  cases  with  hoofs,  more  or  less  in- 
closing the  ungual  phalanges.  The  testes  descend  into  a  scrotum. 
There  is  never  an  os  penis.  The  uterus  is  bicornuate.  The  mammae 
are  usually  few  and  inguinal,  or  may  be  numerous  and  abdominal  (as 
in  Siiina)^  but  are  never  solely  pectoral.  The  cerebral  hemispheres 
in  existing  ungulates  are  well  convoluted.  {Flower  and  Lydekker, 
abridged.®) 

Suborder  ARTIODACTYLA. 
AETIOSAOTYLES. 

Premolar  and  molar  teeth  usually  not  alike,  the  former  being 
single  and  the  latter  two-lobed.  Last  lower  molar  of  both  first  and 
second  dentition  almost  invariably  three-lobed:  and  the  first  tooth 
of  the  upper  cheek  series  always  without  a  milk-predecessor.  Nasal 
bones  not  expanded  posteriorly.  Dorsal  and  lumbar  vertebrae  to- 
gether always  nineteen,  though  the  former  may  vary  from  tw^elve  to 
fifteen.  Third  and  fourth  digits  of  both  feet 'almost  equally  de- 
veloped. Stomach  almost  always  more  or  less  complex.  Colon  con- 
voluted. Csrcum  small.  Mamma*  few  and  inguinal,  or  numerous 
and  abdominal.     {Flower  and  Lydekker^  abridged.) 

Section  BITINA. 
PIO-LIKE  ABTZODACTYLES. 

The  existing  members  of  this  group  are  characterized  by  their  bun- 
odont  molars  and  the  absence  of  a  complete  fusion  of  the  third  and 
fourth  metapodials  to  form  a  "  common  bone."  The  full  Eutherian 
dentition  is  very  frequently  present. 

The  existing  swine-like  animals  may  be  divided  naturally  into 
three  families:  I.  Tlippo'potamidcv ;  II.  Suid(V,  or  true  pigs;  III. 
DicotyUda\  or  peccaries.     {Flower  and  Lydekker.) 

oThe  skoloton  of  a  fossil  elephant  existed  in  the  Pnpajjo  well,  Pozo  Verde, 
Soiiora,  Mexiw.  1  obtaiiietl  fragments  of  Ijone  and  one  molar  tooth,  which 
were  sent  to  the  T'.  S.  National  Museum  in  1893,  and  Identified  by  J.  M.  Gidley 
as  FAephaa  colomhi  Falcon. 
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Family  TAYASSUID.E.- 

""  FE00ABIE8. 

Snout  as  in  Suid».  Dentition:  if,  cl,/^^,  m  8;  total  38.  Incisors 
rooted ;  upper  canines  directed  downward,  with  sharp  cutting  hinder 
edges.  Toes,  four  on  the  fore  feet  and  three  on  the  hind  feet  (the 
fifth  wanting).  Stomach  complex.  A  ca?cum.  Confined  to  the  New 
World.''     {Flower  and  Lydekker.) 

Genus  TAYASSU  Fischer  (1814).« 

Tayassu    Fischer,    Zoogiiosia,    III,  1814,    p.    284.    TyYie,—Taya88U    pecari 

Fl8cher=»VM«  albirostris  UWf^er. 
Dicotyles  G.  Cuvieb,  R^gne  Anlmai,  I,  1817,  p.  2S7 =Tayas8u  Fisher. 
Notophorus  G.  Fischer,  M6m.  Soc.  Imp:  des  Nat.  de  Moscou,  V,  1817,  p.  418. 

Replacing  Tayansu. 

The  genus  Tayassxi^  containing  the  American  pigs,  differs  from 
SxiH  and  the  other  Old  World  genera  in  having  but  four  upper 
incisors,  and  only  three  premolars  on  each  side  above  and  below,  the 
dental  formula  being  i  |=-J,  e  J^},  pm  |3|,  m  |^3=38  (fig.  5);  their 
median  metacarpal  and  metatarsal  bones  are  ankylosed  into  cannon- 

oFor  a  plea  for  the  retention  of  the  names  Dicotyles  and  Dlcotylldie,  see  Gill, 
Proc.  Biol.  Soc.  Washington,  XV,  p.  38,  March  5,  1902 ;  see  also  Thomas,  idem, 
pp.  153,  197;  also  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  XVI,  1902,  pp.  102,  167. 

^Although  not  Indigenous  to  the  res^ion  the  familj'  Suldee  Is  represented  by 
feral  swlue: 

SUS  SCROPA  DOMESTICUS. 

FEKAI  DOMESTZO  HOG. 

Wild  domestic  pigs  are  numerous  In  many  parts  of  Texas  and  Mexico, 
along  the  Rio  Grande,  and  are  particularly  abundant  and  ferocious  about  the 
mouth  of  the  Colorado  River,  In  Sonora.  If  attacked  they  become  dangerous 
foes.  While  camped  opposite  the  mouth  of  Hardy  River,  at  tide  water  close  to 
the  mouth  of  the  Colorado,  several  large  pigs  were  killed,  and  their  excellent 
flesh  added  to  our  bill  of  fare.  These  pigs,  descended  from  Berkshire  stock, 
were  black  and  of  extraordinary  size.  The  skull  of  an  adult  male,  from  near  the 
mouth  of  the  Colorado  River  (No.  G0356  U.S.N.M.),  measures:  Greatest  length, 
335  mm.;  basal  length,  342:  basilar  length  (to  tip  of  premaxillary).  292; 
palatal  length  to  tip  of  premaxillary.  214  ;  width  of  palate  at  first  premolar.  51  ; 
zygomatic  breadth,  169;  least  Interorbital  breadth,  81;  length  of  nasals,  168; 
greatest  breadth  of  both  nasals  together,  35;  occipital  depth  (to  lower  rim  of 
foramen  magnum),  124. 

<•  Elliot,  in  his  I^nd  and  Sea  Mammals  of  Middle  America  and  the  West  In- 
dies (Field  Columbian  Museum,  publication  95,  zoological  series,  IV,  Pt.  I,  1904, 
pp.  61-68,  fig.  XXII  and  plates  xxv-xxviii).  uses  the  generic  name  TapanHu  Frisch 
(Das  Natur-Syst  vlerftiss.  Thlere,  In  Tabellen.  3  Tab.  Gen.,  1775.  Type,  8u8 
fajacu  Linmeus),  and  uses  the  family  name  TaoasHuidcr.  See,  however.  Thomas 
and  Miller  in  Ann.  and  Mag.  Nat.  Hist.,  7tb  ser.,  XVI.  pp.  461-464,  October, 
1905. 
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bones;  and  an  odorous  gland  occupies  the  top  of  the  rump.     Verte- 
brie:  C  7,  D  14,  L  5,  S  4,  C  7. 

Professor  Cope  ^  refers  the  known  species  of  Tayassu  "  to  three 
subdivisions,  which  may  be  at  some  future  time  regarded  as  genera." 
He  places  the  Brazilian  Sua  tajacu  Linnaeus  in  Notophorus  Gray, 
and  the  Texan  Dicotyles  angulatus  Cope  in  Dicotylex  Cuvier.  On 
the  following  page  he  describes  what  he  considers  to  be  intermediate 
l^tween  Taycmmi  tajacu  and  T,  angulatum,  from  Costa  Rica,  and  in 
conclusion  observes:  "It  appeal's,  then,  that  the  latter  [Tayassu 
angulatum]  must  be  regarded  as  a  subspecies  [of  Tayassu  tajacu] 
rather  than  a  species."  His  subdivisions  w^ould,  in  such  a  case,  have 
only  the  value  of  subspecies  instead  of  genera.  On  page  134,  in  his 
amendment  to  the  definitions  he  had  previously  given  of  the  sub- 
family Dicotylirup^  of  the  family  Hippopotamid(e^  and  of  the  two 
included  genera,  Dicotyles  and  Platygonus^  he  says :  "  That  of  the 
subfamily  '  Digits  three '  should  be  supplemented  by  the  words  '  on 
the  anterior  foot,  and  four  on  the  posterior.'  "^  Inadvertently  the 
extra  digit  was  placed  on  the  wrong  foot,  the  digital  formula  being 
4-3  instead  of  3-4. 

Babgenai  TATABSU  Fiioher  (1814). 

Tayassu,  Mebriam.  Proo.  Biol.  Soc.  Wash.,  XIV,  p.  122,  July  19.  1901.    Re- 

Htrlcted  to  the  tajacu-angulatus  group." 
Notophorus  (Jray,  Proc.  Zool.  Soo.,  1808.  p.  43.     Tyi)e  and  only  si)ecles,  Sua 

tajacu   Llnnti»u8.     Preoccupied  by  Notophorus  Fischer,   1817=Taya««M 

Fischer,  1814. 
Tagassu,  T.  S.  Palmer,  North  American  Fauna,  No.  23,  1904,  p.  955. 

Characters, — Smaller  than  OUdosits^^  with  the  skull  less  massive. 
Sides  of  rostrum  excavated  over  premolars,  and  divided  into  upper 
and  lower  parts  by  continuation  of  the  zygomatic  ridge  (fig.  4flr) ; 
palate  narrowed  between  canines  and  molars,  with  a  sharp  ridge  run- 
ning from  first  premolar  to  inner  side  of  canine.  Teeth  smaller  and 
relatively  narrow  anteriorly;  second  lower  molar  very  much  smaller, 
with  anterior  cusp  high  and  slender,  the  posterior  cusp  nearly  obso- 
lete.    (Fig.  5a.) 

TAYASSU  ANGULATUM  (Cope). 
TXXA8  PEOOAKT. 

Dicotyles  angulatus  Cove,  American  Naturalist.  XXIII.  No.  2(50,  Feb- 
rnary,  IRSt).  pp.  14(5,  147  (orlf?Innl  description)  ;  March,  1889,  pp. 
134,  135. 

Dicotyles  tajacu,  Elliot,  Field  Col.  Mas.  Zool.  Ser.,  II,  11K)1,  p.  33,  pi. 
XI  (Synop.  Mam.  N.  Am.). 


o  American  Natnralist.  XXIII,  1889.  p.  i:i4. 

*  Subgenus  OUdosus  Merriam.  Proc.  Biol.  Soc.  Wash..  XIV.  July  19,  19()2. 
For  "the  alhirostris  group"  i=Dicfttylcs  Gray,  Proc.  Zool.  Soc.,  18(58,  p.  4.'>. 
Type,  />.  lahiatus  Cuvier.  Preoccupied  by  Dicotyles  Cuvier,  lSll=Taya8su 
Fischer.  1814). 
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Tayassu'  anffulatum.   Miller  and  Rehn,   Proe.   Bost.   Soc.   X.   H.,   XXX. 

No.   1,   Dec*.  27,   1JK)1.   p.   12    (Syst.   Results  Study   N.   Am.   Mum.   to 

close  of  UKX)). 
Tagassu  anyulatum,  ELLiot.  Field  Col.  Mus..  Zool.  Ser.,  IV,  Pt.  1,  ltK)4, 

p.  6.'},  pis.  XXV.  XXVI  (Mum.  Mid.  Am.). 

Type-spenmerhs. — One  from  the  (xuadalupe  River,  two  from  the 
Llano  River,  and  two  from  a  tributary  of  the  Red  River,  Texas. 

Geofj  rap  hind  miujc, — Tropical  and  Sonoran  zones  of  the  Texan 
and  Tamaulipan  regions. 

DeHanptioh, — Form,  pig-like.  Tail,  abortive.  Toes,  4—3.  A  large 
scent  gland  occupies  the  upper  part  of  the  rump.  Color  above  black, 
mixed  with  soiled  grayish  white  annulations  to  the  bristles.  An 
erectile  mane  of  long  black  l)ristles  extends  from  the  occiput  to  the 
-cent  gland  on  the  rump;  and  an  incomplete  whitish  ''  collar  "  crosses 
•the  hind  part  of  the  neck,  extending  obliquely  upward  and  backward 
from  in  front  of  the  shoulder  to  the  black  mane 
on  the  back.  The  ears  are  blackish  externally 
and  grayish  internally  where  the  long  hairs  are 
arranged  in  five  separate  lines,  which  are  narrow 
at  base,  broadening  towards  the  tip,  which  they 
fail  to  reach.  The  nnizzle,  cheeks,  and  under 
side  of  head  are  lighter  in  color  than  the  back, 
having  a  large  admixtuiv  of  brownish  gray  an- 
nuli  to  the  bristles.     The  under  surface  is  reddish 

,   1         ,  •      n  1    •  1  i.      T  1  -1  F*^-    3.  — TAYASSr    AN(iU- 

black  mesially,  this  color  fading  to  brownish  gray       latim.  a.  right  fobe- 
on  the  axilla^  and  hollows  of  thighs.     The  limbs       *^^^'  ^'  «^°«''  ^^""^ 

FOOT. 

are  blackish  at  the  hoofs  (fig.  8),  becoming  paler 
above  as  the  light  rings  of  the  bristles  increase  in  width. 

The  young  w  hen  newly  born  are  plain  yellowish  gray  on  limbs  and 
under  parts;  above,  brownish  yellow^  mixed  with  black,  with  a  black 
vertebral  stripe  extending  from  the  occiput  to  the  gland  on  the  rump; 
tip  of  ear  dusky.  Sometimes  the  shade  of  coloring  is  decidedly  red- 
dish in  young  peccaries.  In  growing  older  the  black  vertebral  stripe 
grows  less  conspicuous,  as  black  gradually  becomes  the  predominant 
color  of  the  upper  surface;  but  the  collar  and  pale  annuli  do  not  lose 
their  reddish  shade  until  the  animal  has  nearly  grown  to  mature  size. 

Cranial  and  dental  characters, — From  Tayassu  tajacu  (Linnaeus) 
it  differs  in  having  the  molar  crests  continued  forward  to  base  of 
canine  alveolus  instead  of  terminatng  above  the  infraorbital  foramen; 
nasal  bones  pinched  or  angulate  on  the  middle  line  instead  of  rounded 
in  cross  section;  first  (fourth  of  the  old  works)  superior  premolar 
quadritubercular,  with  intermediate  tubercles,  and  quadrate  in  out- 
line, molariform  instead  of  tritubercular  or  rounded  in  outline,  pre- 
molariform:  molars  wrinkled  in  angulatum,  not  so  in  tajacu, 
.3or»;${)— xo.  r)<>— 07  m ii 


162  BULLETIN    56,  UNITED   STATES    NATIONAL    MUSEUM. 

Habits  and  habitat. — Though  greatly  reduced  in  number,  peccaries 
ure  still  common  in  southwestern  Texas.  They  prefer  rocky  walls  of 
ranyons  and  the  vicinity  of  streams  or  hilltoj^s  w^here  caverns  and 
hollows  afford  protection,  to  which  they  retire  during  midday.  On 
Las  Moras  Creek,  in  Kinney  County,  Texas,  they  often  join  herds  of 
domestic  swine,  feeding  on  roots,  acorns,  and  pecan  nuts  in  company 
Avith  the  half-wild  pigs  known  as  "  razor-backs." 

TAYASSU  ANGULATUM  SONORIENSE  (Mearas). 
TAQTTI  FEOOABT. 

DicotylvH  anf/utatuif  tfouorienniH  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XX,  Dec. 

24,  1897,  pp.  4(M),  470  (pp.  3,  4  of  the  advam-e  sheet  issued  Feb.  11, 

1807;  original  description). 
Tayassit  angulatum  aonorieme,  Miller'  and  Rehn,  Proc.  Bost  Soc.  Nat. 

Hist.,  XXX,  No.  1.  Dec.  27,  1901,  p.  12  (Syst.  Results  Study  N.  Am. 

Mammals  to  dose  of  1900). 
[Taoasisu  angulatum]  sonoricnsv,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV, 

Pt.  1,  1904,  p.  04  (Mam.  Mid.  Am.). 

Type-locality,  San  Bernardino  River,  Sonora,  near  Monument 
No.  77.     (Type,  skin  and  ^^kull,  No.  ffJH^  U.  S.  National  Museum.) 

Geographical  range, — Inhabits  the  Yaqui  River  basin  of  north- 
Avestern  Mexico  and  adjacent  interior  region  of  the  United  States 
west  of  Texas,  ranging  from  sea  level  on  the  Gulf  of  California  to 
the  boreal  summits  of  the  mountains. 

Description, — The  type,  an  old  male,  has  the  coloration  paler  than 
that  of  the  Texas  peccary,  Tayassu  ajignlatum  (Cope).  Above  there 
is  a  mane  of  long,  black-tipped  bristles,  the  longest  measuring  135 
mm.  in  length,  extending  from  the  crown  to  the  naked  gland  on 
the  rump,  and  producing  by  contrast  a  sharply  black  dorsal  band. 
The  rest  of  the  upper  surface  is  a  pepper-and-salt  mixture  of  com- 
mingled grayish  white,  yellowish  white,  and  brownish  black  colors, 
the  bristles  being  whitish,  ringed  and  pointed  with  brownish  black. 
On  the  flanks  there  is  most  whitish,  while  the  shoulders  are  blackest 
where  the  so-called  ''  collar,"  a  narrow  band  of  buffy  white,  extends 
across  the  side,  behind  the  i;eck  and  in  front  of  the  shoulder,  and  is 
bordered  by  blackish  on  either  side.  The  muzzle,  cheeks,  and  space 
in  front  of  the  eye  are  brownish  gray,  annulated  with  darker.  There 
is  a  brownish  white  orbital  area,  and  a  spot  of  brown  (glandular) 
staining  below  the  front  of  the  eye.  The  under  jaw  is  yellowish, 
with  a  triangular  blackish  patch  near  the  end  of  the  chin.  Ears  with 
outer  (convex)  surface  and  tip  heavily  coated  with  black  bristles; 
concavity  with  five  bands  of  long,  huffy,  Avhite  hairs.  (Fig.  7.) 
Legs  mixed  brownish  white  and  brownish  black,  becoming  solid 
black  about  the  hoofs,  and  with  a  light  band  encircling  the  foreleg 
above  the  accessory  hoofs.     Under  surface  of  body  with  a  blackish 
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median  area,  whicli  fades  to  grayish  on  the  axillary  and  inguinal 
regions.  Snout  livid  plumbeous,  sometimes  flesh  color  around  the 
nostrils.     Hoofs  plumbeous  black. 

Another  adult  male  (No.  20G5G,  U.S.N.M.,  mounted),  killed  at  the 
same  time  and  place,  is  almost  exactly  like  the  type  in  coloration. 
An  old  female  (No.  | Jfft,  U.S.N.M.)  which  was  shot  by  the  Avriter  at 


M«;.  4.— Tayassi'  ANUULATIM  suNORiE.N^E.     (Cttt.  N«).  35815,  L'.S.N.M.)     a.  Skill,  lateral  view; 

6,   DORSAL  VIEW. 


Cajon  Bonito  Creek,  Mexico,  near  the  boundary  l)etween  Chihuahua 
and  Sonora,  and  about  i)  miles  south  of  the  ITnited  States  border, 
August  11,  1892,  is  a  little  paler  and  more  reddish,  as  is  also  a  skin 
obtained  in  Guadalupe  Canyon,  Arizona. 

At  the  Mexican  town  of  Santa  Cruz,  on  the  river  bearing  the  same 
name,  a  young  female  was  purchased  from  a  Mexican  boy  in  October, 
1893,  and  sent  alive  to  the  National  Zoological  Park  in  Washington 
City,  where  it  died  during  the  following  whiter  and  is  now  in  the  col- 
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lection  of  the  U.  S.  National  Museum  (No.  58986,  skin  and  skull). 
This  specimen  resembles  the  palest  form  of  the  peccary,  from  the 
desert  region  bordering  the  (xulf  of  California,  of  which  I  have 
examined  a  skin  obtained  from  the  Seri  Indians  by  Mr.  William  Din- 
widdie,  of  the  Bureau  of  Ethnology,  Smithsonian  Institution.  From 
him  I  learned  that  this  species  ranges  to  the  (lulf  of  California, 
as  I  had  been  previously  told  by  Don  Cypriano  Ortego,  who  resides 


Fig.  5.— Tayassi'  ancjii.atim  sonokiknsk.    (Cat.  Nn.  :i.vsi5.  T.S.N.M.)    «,  skill,  ventral  view; 

b,    LOWER  .1  AW,  .SEKN    KKO.M    ABOVE. 

at  Santo  Domingo,  Sonora,  the  most  western  point  at  which  we  found 
peccaries  on  the  Mexican  Boundary  Line.  The  Santa  Cruz  specimen 
is  gray,  without  red  tints,  nearly  white  below,  and  with  the  vertebral 
line  less  black  than  usual." 

a  since  the  above  was  written  a  subsiHHMes  InitucraliM   (proiK?rl.v  Unmcralc) 
has  been  described  by  Doctor  Merriani.  as  follows : 


TAYASSU   ANGULATUS  HUMERALIS   Meiriain. 

T;//)r  from  Arineria.  Colim.  No.  4r>24:{.  ^  ad.,  V.  S.  National  Museum,  Bio- 
logical Survey  (Collection.  February  2C>,  1SI)2.  E.  W.  Nelson  and  K.  A. 
Gohbnan.     Ori^rinal  No.  104.'». 

Characters, — Similar  to  an<nilatux,  but  sides  grayer;  bead  yellower;  dorsal 
black  band  more  strongly  marivtHl,  almost  as  sharply  as  in  sotioricnsis  from 
Arizona,    shoulder   stripes   yellowish   ochraceous,    broad    and   conspicuous,    as 
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Tlw  peccary  of  the  lower  Kio  (iraiule  aiul  of  eastern  Mexico  is  a 
smaller  animal,  having  relatively  small  ears  and  feet  (fig.  8)  and  a 
blacker  coloration.  The  coat  is  more  dense  and  the  bristles  less 
coarse,  rigid,  and  crinkled  than  in  the  form  here  described.  The 
Texas  peccary  is  blackish,  whereas  the  peccary  of  Arizona  and 
Sonora  is  grayish,  with  a  black  dorsal  stripe. 


Fui.  6.— TAYAssr  AN<;r- 
latim  sonoriense. 
Skull,  front  view. 
(Cat.  No.  35815, 
U.S.N.M.) 


Fig.  7.— Tavaksu  anpu- 
•    latim  sonori  esse. 

Inner  siRFAfEOF  ear. 

(Cftt.     No      -20656. 

r.S.N.M.) 


Fir..  8.— Tayassl'  angi>latum  sonori- 
ENSK.     (Cut.    No.  20657.    T  S.N.M.) 

n,  RHJHT  llINI»Ft)OT.  b,  RIGHT  FORE- 
F(K)T. 


A  young  specimen  was  seen  alive,  having  been  caught  by  a  Mexican 
ranchman  on  Cajon  Bonito  Creek,  Sonora,  August  25,  1892,  at  which 
time  it  was  about  as  large  as  the  easfern  cottontail.  Color,  above 
reddish  brown,  with  a  black  vertebral  area,  beginning  anteriorly  as  a 
black  spot  on  the  nape,  extending  thence  in  a  line  backw^ard  and 
again  broadening  on  the  lumbar  region,  w^here  it  bifurcates  before 
terminating.  Upper  surface  thickly  sprinkled  with  black  hairs  ex- 
cept in  the  area  occupied  by  the  '"  collar.''     Under  parts  and  limbs 

strongly  marked  as  in  yncatanenfiis,  but  yt»Uowisli  fuIvou«  Instead  of  white. 
Sivun  of  male  similar  to  that  of  male  anfjnUiiuH;  skull  of  female  decidedly 
larger,  with  longer  tooth  row.  In  skulls  ycmng  enough  to  show  the  sutures  the 
nasal  bones  are  strongly  convex  posteriorly,  long  and  slender,  and  only  slightly 
broader  between  maxilljp  than  l)etween  premaxilhe  (differing  markedly  from 
their  condition  in  angulatus.  in  which  they  are  very  much  broader  between  the 
maxillflp)  ;  and  the  ascending  or  nasal  arm  of  premaxilla  is.  d(H*ideiUy  longer 
than  in  att{fu1afus. 

Remarks, — Compared  with  soriorirtiftis  of  Arizona,  the  sides  are  less  gray, 
the  dorsal  band  less  sharply  defined,  the  shoulder  stripes  yellower  and  much 
more  strongly  marke<l.  The  sexual  disparity  in  size  is  greater  than  in  sono- 
riensiM.  the  female  being  considerably  larger  than  the  male. 

Measurements.— Tyi>e  (9  ad.):  Total  length  000.  tail  GO,  hind  foot  215. 
SkuU:  Basal  length  2(K{,  occipitonasai  length  224.  zygomatic  breadth  108,  great- 
est breadth  across  squamosals  posteriorly  01),  palatal  length  ITil  ;  length  of 
upper  raolariforra  series  07.  (C.  Hart  Merriam,  Proc.  Biol.  Soc.  Washington, 
XIV,  1901,  p.  122. 
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reddish  or  yelknvisli  lJ^'o^Yn  (prairie-dog  color)  without  any  inter- 
mingling of  black,  but  becoming  black  in  a  small  area  next  to  the 
hoofs. 

Young  about  the  same  size  were  afterwards  seen  at  Pozo  de  Luis, 
in  northwestern  Sonora,  in  January,  1803,  which  were  of  a  pale  buff 
or  clay  color,  with  a  less  distinct  vertebral  black  stripe. 

Crmiial  and  dental  characters. — The  lateral  dentition  seems  to  be 
simpler  and  lighter  than  in  Tayassu  angidatnm  (typical).  The  pre- 
molars are  usually  quadritubercular  with  one  of  the  inner  tubercles 
often  obsolete.  The  posterior  molar  is  smaller  and  less  roughened 
by  needle-like  subsidiary  tubercles.  The  skull  itself  is  slightly 
broader  than  that  of  T,  angidatum.     (See  figs.  4,  5,  and  6.) 

Measurepients  of  three  specimens  of  Tayafisu  attgnlatum  sonoricnse. 


Museum 
number,     ^^.j^.^ 

\  I  ^^*^'  I 

Inum-' 

Skin. 'skull.;  t>t»r.  , 


locality. 


Sex 
Date.     ;    and 


'•«  g  I-  o 


|V4  InH 

o      o 
•I    f? 


sr^i.. 


'  H    ;^     ]H     |W<  l2«J|2     |j     1-3 


1892 

linn  mm  mm  mm  mm  mm  mm  mm 

Aiij?.  II      V  jid.      1):>I     t\ri     90    130   100     s:V  210  295 

I  I 


20*y»s  liT^Vi  20.V. Cajon  Bonito  Creek.  Sonora, 
I  Mexico,  near  Mexican 
I      boundary  line.  , 

020657   35814     2099  San  Bernardino  River,  Son-     Sept.  H  I  ^r  ad.   '  92ol  (V5'  128   115,    95'    88   2t>0  ;«)0 

I      ora.  Mexico,  near  Monu-  I  ' 

nient    No.    77,    Mexican  j  I  ; 

I      lx)undary  line.                      I  I               '  I                       I        1 

^2fMm 2100..   ..do % I       (r)  9  ad.    I  910,  07   116   IO2'    91    lOo'  2ul   285 

■                                                      i  '  I                                 I 


'  Type. 


'  Mounted. 


'*  Sent  alive  t<»  Washington. 


Life  history. — Skins  of  peccaries  killed  in  the  Apache  Mountains 
near  Alonument  No.  40,  Mexican  Boundary  Line,  were  the  first  unmis- 
takable  evidence  seen  of  the  existence  of  these  animals  as  we  pro- 
ceeded westward  from  the  Rio  Grande.  Specimens  w^ere  subsequently 
taken  in  the  San  Luis,  Guadalupe,  and  Santa  Cruz  mountains, 
and  in  the  valley  of  the  San  Bernardino  River.  On  the  San  Luis 
Mountains  they  were  found  from  the  lower  edge  of  timber  up  to  the 
highest  summits,  as  Avell  as  on  those  parts  of  the  surrounding  plains 
and  playas  where  the  nolinas,  mesquites,  and  mimosas  grew  abun- 
dantly. 

We  found  evidences  of  the  former  presence  of  peccaries  in  the 
Iluachuca  Moiuitainj^  Arizona,  where  soldiers  under  the  connnand  of 
Capt.  Louis  A.  Craig  killed  some  of  them  a  few  years  before.  Speci- 
mens were  seen  in  189i2  in  the  collection  of  Col.  R.  F.  IlafFord,  at 
Tombstone,  Arizona. 

Maj.  E.  K.  Otey,  of  Prescott,  Arizona,  found  peccaries  in  the  Mule 
Mountains  of  southern  Arizona:  and  (ieneral  Crook  found  them  in 
Tonto  Ba.sin,  where  the  writer  saw  their  tracks  as  far  north  as  Pine 
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and  Fossil  creeks  in  Central  Arizona.  On  the  Mexican  Boundary 
Line  the  species  was  found  by  us  as  far  west  as  the  Sonoyta  Valley, 
near  the  Mexican  town  of  Santo  Domingo,  between  which  point  and 
the  Pacific  Ocean  no  trace  of  it  was  seen,  although  it  reaches  the  Gulf 
of  California  farther  south  in  the  strip  of  country  named  Seriland 
by  Dr.  W  J  McGee. 

The  late  Maj.  Charles  E.  Bendire  shot  peccaries  during  the  period 
from '1857  to  1859  near  the  spot  where  Lieutenant  Cushing,  of  the 
Third  Cavalry,  was  killed  by  Indians  in  the  AVhetstone  Mountains 
of  Arizona,  and  also  in  the  Chiricahua  Mountains,  and  near  the 
old  mission  of  San  Xavier,  in  the  Santa  Cruz  Valley.  At  the  latter 
place  the  major  witnessed  an  amusing  incident — the  treeing  of  a  negro 
servant  by  a  band  of  infuriated  peccaries.  Although  stories  of  simi- 
lar occurrences  are  commonly  repeated  by  the  white  settlers  of  the 
Southwest,  this  is  the  only  instance  of  an  attack  made  on  man  by 
peccaries  that  has  come  to  me  on  unimpeachable  authority.  I  have 
met  with  bands  of  peccaries  on  a  few  occasions,  when  some  of  them 
were  shot.  They  were  always  wild  and  shy,  exerting  themselves  to 
the  utmost  to  escape,  and  paying  no  attention  to  the  unfortunate  ones 
that  were  killed  or  wounded.  In  one  instance,  when  hunting  in  the 
Colx)ta  Mountains,  Sonora,  in  company  with  Lieut.  William  H.  Bean, 
of  the  Second  Cavalry,  I  wounded  a  female  peccary  standing  in  the 
midst  of  a  drove  of  them,  with  her  young  beside  her.  Although  she 
squealed  loudly,  the  remainder  of  the  band  rushed  off  and  left  her. 
A  moment  later  we  came  upon  her  among  the  bushes  and  cacti,  but 
she  arose  and  escaped  from  us  without  attempting  to  defend  her 
young,  which  were  no  larger  than  cotton-tail  rabbits. 

Although  signs  of  peccaries  were  abundant  in  an  extensive  area  of 
oak  scrub  {Quercu8  emoryi)  around  Monument  Xo.  64,  at  timber 
line  of  the  east  base  of  the  San  Luis  Mountains,  the  creatures  were  so 
clever  at  hiding  that  none  could  l)e  seen,  although  we  frequently 
came  so  near  them  that  their  peculiar  odor  was  very  evident.  On 
Silver  Creek,  in  southeastern  Arizona,  these  aniipals  are  periodically 
abundant,  and  many  have  l)een  killed  by  hunting  parties  from  the 
old  post  (now  abandoned)  of  Fort  Bowie.  I  have  known  expert 
cowboys  to  ride  them  down,  lasso  and  tie  them,  and  so  bring  them 
alive  to  camp.  It  is  only  by  accident  that  they  are  discovered  in 
their  retreats  during  the  middle  of  the  day;  but  at  morning  and 
evening  herds  of  them  may  be  seen  feeding  in  the  open.  They  are 
really  pretty  l)easts,  and  make  nice,  gentle  pets  when  taken  young. 
They  are  swift  runners,  though  easily  overtaken  by  a  horse.  The 
sexes  are  practically  of  the  same  size,  an  adult  male  and  female, 
taken  from  the  same  herd  on  the  San  Bernardino  River,  weighing, 
respectively,  40  and  44  pounds  avoirdupois. 
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Peccaries  abound  in  the  Pajarito  Mountains  and  at  La  Osa,  Pima 
County,  Arizona.  At  the  La  Osa  ranch  Mrs.  W.  8.  Sturges  had 
several  as  pfets  that  had  been  presented  when  very  young  by  Papago 
Indians  whom  slie  had  befriended.  They  become  gentle  and  affec- 
tionate, if  not  maltreated,  but  exceedingly  vicious  if  teased  and  hurt. 
One  that  I  bought  from  a  Mexican  lad  was  fondled  and  kissed  by 
its  owner,  who  parted  from  it  with  tears.  It  followed  us  about  in  the 
camps,  where,  from  its  habit  of  rubbing  against  one,  it  received  sev- 
eral hard  kicks  from  frightened  teamsters  at  night,  which  wrought 
such  a  change  in  its  previously  friendly  disposition  that  no  one  could 
safely  approach  it,  on  which  account  I  Avas  obliged  to  send  it  to  the 
National  Zoological  Park,  where  it  l)ecame  tractable. 

On  the  whole,  peccaries  were  not  abundant  on  the  boundary  strip. 
Whenever  any  were  killed  they  were  eaten  as  a  novelty  and  usually 
considered  good  meat.  They  are  cleanly  animals,  but,  on  account 
of  their  musk  glands,  require  careful  dressing  for  the  table. 

They  were  abundant  at  Pozo  de  Luis,  Sonora,  where  they  usually 
frequented  rocky  hills.  Their  tracks  and  wallows  were  seen  every- 
where about  the  base  of  the  mountains.  When  hunting  with  Lieut. 
William  H.  Bean  in  December,  1893,  we  surprised  a  small  herd  of 
peccaries  that  was  wallowing  among  some  j^rickly-pear  cacti  in  a 
ravine  at  the  foot  of  the  Sierra  del  Cobota,  Sonora.  All  but  one  ran 
rapidly  over  a  ridge  and  disappeared ;  but  that  one  stood  still,  behind 
a  bush,  and  Avas  shot.  I  then  ran  to  the  summit  of  the  ridge  in  the 
expectation  of  obtaining  a  view  of  the  retreating  herd,  and  in  doing 
so  almost  ran  over  the  wounded  peccary,  which  I  saw  had  its  foreleg 
shot  through  close  to  the  body.  With  a  grunt  the  wounded  animal 
dashed  down  a  hillside  through  cacti  and  shubbery  so  thick  that  I 
was  unable  to  get  another  glimpse  of  it.  Following  up  the  herd,  Lieu- 
tenant Bean  and  I  obtained  several  more  shots  at  the  fleeing  peccaries, 
all  of  which  escaped  by  hiding  in  caves  and  among  piles  of  rocks  com- 
posing the  talus  at  the  base  of  a  cliff.  A  little  later  I  returned  alone  to 
the  spot  where  the  peccary  had  been  wounded,  and  my  attention  was 
attracted  to  a  crying  suckling,  which  I  at  length  descried  among  the 
large  joints  of  a  prickly  pear,  looking  very  much  distressed  over  its 
sudden  abandonment.  It  w^as  a  wee  thing  of  a  reddish  color,  quite 
different  from  its  parents.  Supposing  I  might  be  able  to  catch  it 
alive,  I  stooped  and  made  the  attempt,  whereupon  the  tiny  pig 
squealed  and  vanished  so  swiftly  that  I  could  not  attempt  to  shoot  it. 
Later  I^ieutenant  Bean  joined  in  a  search,  and  we  were  rewarded  by 
finding  the  little  beast,  which  was  espied  running  along  an  open  space 
on  a  neighboring  ridge.  Seeing  where  it  tried  to  hide,  I  chased  it  up 
and  fired  at  it  several  times  with  my  rifle;  but  it  darted  so  nimbly 
through  the  dense  growth  that  it  was  unhurt,  although  it  collided 
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with  my  comrade,  who  also  vainly  tried  to  either  shoot  or  overtake  it. 
I  visited  the  spot  the  next  day,  but  saw  no  peccaries.  We  next  found 
abundant  signs  of  them  on  the  Nariz  Mountains  to  the  westward. 
When  questioning  Mexicans  at  (lila  City,  Arizona,  as  to  Avhether 
there  were  peccaries  in  that  vicinity,  one  of  the  men  told  me  he  had 
killed  them  on  a  hill  near  where  the  Boundary  Line  reaches  the  Colo- 
rado River;  but  we  saw  none  on  the  Colorado  or  west  of  Santo  Do- 
mingo, Sonora,  where  one  had  l)een  seen  in  I)eceml)er,  1893.  Senor 
Don  Cypriano  Ortego  saw  a  peccary  at  one  of  his  ranches,  3  miles 
south  of  Santo  Domingo,  about  January  5,  1894.  lie  informed  me  of 
their  abundance  in  a  high  range  northeast  of  Sonoyta. 

Maj.  John  (}.  Bourke's  instructive  l)ook,  entitled  On  the  Border 
wi^h  Crook,  contains  sc»veral  allusions  to  the  peccary  as  an  inhabit- 
ant of  Arizona  and  Sonora.  General  Crook  found  them  in  various 
parts  of  southern  Arizona,  as  well  as  at  the  type  locality  in  Sonora, 
for  Bourke  observes  (p.  473)  : 

Tlie  next  morning  [Jainiarj-.  188(>]  we  struck  out  southeast  [from  San  Ber- 
nardino Springs,  Monument  No.  77]  across  a  country  fuU  of  Httle  liIUs  of  drift 
and  conglomerate,  passing  the  canyons  of  the  (Juadahipe  and  the  Bonito.  tlie 
former  dry,  the  latter  flowing  water.  A  drove  of  the  wild  hogs  (peccaries  or 
musk  Iiogs,  called  **  Jahali  "  l>y  the  Mexicans)  ran  across  the  path;  instantly  the 
scouts  took  after  them  at  a  full  run,  "  Ka-e-ten-na  "  shooting  one  through  the 
head  while  his  horse  was  going  at  full  si>eed,  and  the  others  securing  four  or 
five  more;  they  were  not  eaten. 

Again  Bourke  writes  (p.  137)  : 

Our  line  of  travel  lay  due  east  110  miles  to  old  Fort  Bowie,  thence  north 
through  the  mountains  to  Camp  Apache,  thence  across  an  unmapped  region 
over  and  at  the  hase  of  the  great  Mogollon  Range  to  Camp  Verde  and  Prescott, 
on  the  west.  In  all,  some  075  miles  were  traveled.  Our  commanding  general 
[(ieorge  (Yook]  showed  Jiimself  to  Ik*  a  man  who  took  the  deei)est  interest  in 
everything  we  had  to  tell,  whether  it  was  of  pec(*aries  chase<l  off  on  one  side  of 
the  road.  etc. 

From  (ieneral  Crook  I  also  ascertained  that  they  were  inhabitants 
of  the  whole  San  Pedro  Valley,  Arizona  and  Sonora. 

Family  CERVII).?<:.« 

SEER. 

Frontal  appendages,  when  present,  in  the  form  of  antleis.  First 
molar,  at  least,  in  both  jaws  brachydont.  Two  orifices  to  the  lach- 
rymal duct,  situated  on  or  inside  the  rim  of  the  orbit.     An  antorbital 

« In  the  year  18r)G  a  drove  of  75  Arahian  camels  (Camelufi  flrnmedarhifi)  was 
procured  from  Smyrna  by  the  United  States  (iovernment  and  distributed  over 
Texas,  Arizona,  and  New  Mexico.  During  the  civil  war  the  whole  of  these 
animals  fell  into  the  hands  of  the  Confederates,  and  were  used  for  carrying 
tlie  malls,  some  of  them  making  journeys  of  upward  of  120  miles  in  a  day.    At 
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or  lacliryinal  vacuity  of  such  (liiiieiisions  as  to  exclude  the  lachrymal 
bone  from  articulation  with  the  nasal.  I'pper  canines  usually  pres- 
ent in  both  sexes,  and  sometimes  attaining  a  very  great  size  in  the 
male.  Lateral  digits  of  both  fore  and  hind  feet  almost  always 
present,  and  frequently  the  distal  ends  of  the  metapodials.  Placenta 
with  few  cotyledons.  Gall  bladder  absent  (except  in  Moschus). 
(Flower,  Encyc.  Brit.,  Ninth  ed.,  XV.,  p.  432.) 

Subfamily    CERVIN^zr. 

Horns  deciduous,  solid,  developed  from  the  frontal  bone,  more  or 
less  branched,  covered  at  first  by  a  soft,  hairy  integument,  known  as 
"velvet;"  when  the  horns  attain  their  full  size,  which  they  do' in 
a  very  short  time,  there  arises  at  the  base  of  each  a  ring  of  tubercles, 
known  as  the  "burr;"  this  compresses  and  finally  obliterates  the 
blood  vessels  supplying  the  velvet,  which  dries  up  and  is  stripped 
off,  leaving  the  bone  hard  and  insensible;  the  horns  or  "  antlers  "  are 
shed  annually,  the  separation  of  the  "  beam  "  from  its  "  pedicel  "  tak- 
ing place  just  l^elow  the  burr;  antlers  are  [normally]  wanting  in  the 
female  (excepting  in  the  reuideer),  but  they  are  present  in  the  male 
of  nearly  all  species.  Stomach  in  four  divisions,  of  the  ordinary 
ruminant  pattern.  Dental  formula,  /.  ^;  r.  (usually)  ^;  pm,  |^|; 
w.  .^rj].     (Jordan.) 

Genus    ODOCOILEUS    Rafinesque  (1832). 
OdocoUruM  Uafine.sqi:k.  Atlantic  .lournal,  1,  p.lOO.     Autumn  of  1832. 

Type, — OdocoHens  speleuR  li\T\^T,9^QVY,^=^Cemi8  damn  americamis 
Erxlkhen,  or  a  closely  related  subfossil  form. 

For  the  use  of  this  name  in  place  of  Cariacus  (Lesson,  Nouv.  TabL 
Regne  Animal,  1842,  p.  173)  and  Dorcelaphus  (Gloger,  Hand.-u. 
Tlilfsb.  der  Naturgesch.,  1841,  pp.  XXXIII,  140),  see  Merriam,  Proe. 
Biol.  Soc.  Wash.,  XII,  p.  <)<),  April  30,  181)8. 

Regarded  by  Lydekker  (The  Deer  of  All  Lands,  1898,  p.  243),  as 
forming  part  of  the  genus  Mazama, 

(^hai'dchrH, — Horns  small,  curving  forward,  the  first  snag  short, 
at  some  distance  above  the  base,  and  like  the  others  curving  upward; 

the  c'oiu'lusion  of  the  war  the  roinnant  of  these  useful  heasts  once  more  came 
under  the  (iovernuunit  of  the  Tnlted  States,  and  others  were  purchased  in 
18(M>.  These  were  distrihuted  through  Arizona  and  Texas  for  hreeding  pur- 
poses :  l)ut  many  died,  and  tlie  experiment  proved  unsatisfactory.  Consecpiently 
tliose  that  survived  were  turned  adrift  to  shift  for  tliemselves.  During  the 
I)eriod  occupied  hy  tlie  Boundary  Survey  some  camels  were  Ivnown  to  exist, 
most  of  them  north  of  tlie  Gila  River,  in  southwest  Arizona.  We  saw  a  skel- 
eton of  one  on  the  Tule  Desert,  hut  no  living  camel.  [For  an  account  of  the 
introduction  of  camels  and  drom<Hlaries  Into  Texas,  see  Attwater,  Bull.  Am. 
Mus.  Nat.  Hist.,  VI.  181U,  p.  184.] 
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tail  rather  long;  hoofs  rather  elongate.  Skull  with  the  vomer  divid- 
ing the  posterior  nares  into  two  distinct  chambers.  Lachrymal 
vacuity  very  large,  and  lachrymal  fossa  small.  Auditory  \m\hv 
slightly  inflated.  Dentition.— J  !]i|;  C^  Jl?;  Pm  |z^;  M  .^::^=:Jl\  Ver- 
tebra^: C  7,  D  18,  L  G,  S  4,  Cii  (about)  18.  Tail  long  or  short.  Color 
uniform  in  adult. 

KEY   TO   THE    MEXICAN    BOUNDARY    FORMS   OF   ODOC'O ILEUS. 

a.  Size  large;  Inchryiiial  fossa  deep,  forniinj?  a  pit;  horiis  dichotomoiis ;  mota 

tarsal  gland  elongate;  tail  ('oniiH)sed  of  aL)out  0  short  vertebra\  unkiHi  at 

base  below. 

6.  Tail  short,  oonipresse<l  at  base  and  expanded  into  a  heavy  terminal  brush, 

naked  below  for  more  than  half  its  length;  metatarsal  gland  greatly 

elongated. 

c.  Tpper  side  of  tail  with  a  me^Uan  black  stripe;  color  dark  and  very  red  in 

summer (hlocoilcuH  hnnionun  califoniicuH   (p.  211). 

cr.  Tpi^er  side  of  tail  all  white  at  middle;  color  pale  and  less  red  in  summer. 
//.  Size  large;  <*olor  pale;  beam  of  born  long  and  stout,  and  horns  very 

divergent Odocoileun  hemiotius  cremicns  (p.  208). 

d(L  Smaller;  color  darker;  horns  less  stout,  more  erect,  and  branched, 

and  with  n  shorter  l)eam OdocoUcus  hrwioinm  canus  (p.  101). 

bh.  Tail  longer,  flattened  and  tai)ering  throughout,  black  above,  white  below, 
naked  only  at  extreme  base:  metatarsal  gland  much  shorter. 

0(U)Coi1rnM  rrooki  (p.  IS.'l). 
aa.  Size  smaller ;  lachrymal  fossa  shallow,  not  forming  a  pit ;  horns  not  dicho- 
tomous;  metatai'sal  gland  extremely  short:  tail  of  altout  11  elongated  ver- 
tebne.  hairy  to  base  l>elow. 

r.  Larger,  adult  male  measuring  1.585  mm.  in  total  length;  color  mod- 
erately pale;  ears  shorter,  measuring  100  mm.  from  crown,  with 
l)lack  edges  and  tips;  dentition  heavy. Of/ocoi7cM/?  tcranus  (p.  171). 
ec.  Smaller;  total    length   averaging   1.454   mm.   in    five   adult   nuUes; 
color  extremely  pale;  ears  longer,  averaging  102  mm.  from  crown, 
without  black  edges  and  tips :  dentition  weaker. 

OdoroHruH  roucsi  (p.  175). 

ODOCOILEUS  TEXANUS  (Mearns).^ 
TEXAS  WHITE-TAILSI)  DEER. 

Dorcrlaphus   frj-anuft   Mearns,   Proc*.   Biol.    Soc.   Wash.,   XII,   180S,   p.   2:'.. 

January'  27,  1SJ)8  (original  description). 
Odocoilrmt  tcratius,  Thompson.  Forest  and  Stream,  LI.  1S08.  \h  280,  Octo- 

l)er  8,  1808. 
OdfM'oilcHH  tcirHxiH,  Miller  and  Ueiin.  Proc.  Host.  So<*.  Nat.  Hist..  XXX. 

Xo.  1,  10()1.  p.  17  (Syst.  Uesults  Study  X.  Aul  Mam.  to  clo.se  of  1000). 
[Odoioilruft  amniranuH]   texensiH,  Klliot,  Field  Col.  Mus.,  Zool.  Ser.,   II, 

lf)()l,  p.  40  (Synop.  Mam.  X.  Am.). 
[OdfH'oUcHH  amrriranuii]   tcrrnsis.  Elliot,  Field  Col.  Mus.,  Z<m)1.  Ser..  IV, 

Pt.  1.  1004.  p.  70.  pis.  xxxix,  xxx  (Mam.  Mid.  Am.). 

«Au  Ulustration   (fig.  0),  showing  a  skull  and  audital  region  of  Odocoilcus 
ttpnrricauiti*,  is  lntro<luce<l.  for  pur|M>s4»s  of  comiiarison. 
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Type-locality. — Fort  Clark,  Kinney  County,  Texas.  (Type,  skull 
and  skin,  No.  84794,  U.8.N.M.) 

Geographical  ranyc, — Inhabits  the  Rio  Grande  region  of  Texas, 
extending  south  through  Mexico  as  far  as  San  Luis  Potosi. 

General  characterfi, — Size  small ;  ears  relatively  small,  with  black 
on  edges  and  tip;  horns  small  and  strongly  incurved;  limbs  rela- 
tively short;  molar  and  premolar  teeth  very  large;  general  color 
pale;  coat  fine  and  long. 

Color, — In  the  type,  which  is  in  complete  winter  coat,  the  upper 
surface  is  superficially  a  pepper-and-salt  mixture  of  black,  yellowish 
white,  and  gray.  A  distinctly  blackish  area  begins  anteriorly  on  the 
crown,  between  the  horns  and  ears,  and  extends  posteriorly  almost  to 
the  root  of  the  tail.  The  color  gradually  pales  to  light  yellowish 
ash  on  the  sides.  All  of  the  hairs  of  the  upper  surface  are  white  at 
extreme  base,  plumbeous  ash  in  the  middle,  black  apically,  and  sub- 
terminally  ringed  with  yellowish  Avhite,  these  whitish  annuli  increas- 
ing in  width   from  the  vertel)ral   area  downward.     Under  surface 
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Fig.  9.— oiKMoiLKi's  AMERicANrs.    (Cat.  NV).  912,  C.S.N.M.,  Vircjinia.)    a, Skill;/*,  ai'ditalrkcjion 

pure  white  on  the  axilla*,  inner  surface  of  thighs,  and  abdomen; 
fuliginous  on  the  chest.  Tail  white  below,  bhick  above,  the  black  of 
the  upper  surface  nnich  obscured  by  broad  yellowish  brown  subter- 
minal  annuli  to  the  hairs.  Head,  with  naked  nose-pad,  and  front  of 
under  lip,  plumbeous  black.  Iris  yellowish  hazel.  Upper  jaw  white 
anteriorly,  next  to  the  naked  muffle,  becoming  light  ash  farther  back, 
with  an  intervening  area  of  black,  which  latter  forms  a  triangular 
area,  with  its  base  applied  to  the  posterior  margin  of  the  nostril  and 
its  apex  crossing  the  middle  of  the  upper  lip  and  extending  over  the 
under  jaw  to  form  a  small  black  spot  behind  the  pure  white  chin. 
Throat  white,  mixed  with  ash  where  the  basal  coloring  of  flie  hair  is 
exposed,  between  the  white  tips.  Upper  side  of  head  black,  much 
obscured  on  the  forehead  by  dirty  white  and  reddish  subterminal 
annuli.  Orbits  and  base  of  ear  externally  whitish.  Concavity  of 
ear  densely  clothed  with  long  white  hair;  convexity  tipped  and 
bordered  by  black,  except  at  base  anteriorly,  the  black  inclosing  an 
area  of  pepjier-and-salt  gray;  base  of  ear  posteriorly  clear  ash  gray. 


MAMMALS    OF    THE    MEXICAN    BOUNDARY.  173 

Sides  of  head  ash  gray,  thickly  annulated  with  whitish.  Brows  and 
bristles  about  eyes  all  black;  those  about  muzzle  black  and  white. 
Limbs  reddish  fawn,  more  or  less  mixed  with  gray  and  black  ante- 
riorly, whitish  or  pale  fawn  color  posteriorly,  and  white  around  hoofs 
and  between  toes.  Hoofs  plumbeous,  horn  color  where  worn  off  at 
apex.  The  metatarsal  gland,  which  measures  15  mm.  in  length,  is 
surrounded  by  a  tuft  of  reversed  hair,  which  is  white  in  the  middle, 
bordered  by  dark  brown. 

A  young  male,  an  old  female,  and  a  young  female  (No»i  4^80. 
iSiOO,  and  4291,  Mearns's  collection)  killed  with  the  type  December 
:i^,  1897,  and  also  in  full  winter  pelage,  agree  essentially  in  coloration 
with  the  adult  male  described  above,  except  that  the  ears  and  crown 
oi  head  are  blacker,  and  the  light  annulations  on  the  upper  side 
of  the  tail  nearly  or  quite  wanting,  leaving  that*  part  clear  black. 

The  summer  coat,  as  usual,  is  reddish. 

Honis. — The  horns  of  the  type  approach  those  of  the  Sonora  doer, 
OdocoileuH  couesi  (Coues  and  Yarrow),  in  size  and  form.  There 
are  two  basal  snags,  one  directed  upward  and  backward  (length 
75  mm.)  and  one  forward  (length  87  mm.),  with  four  additional 
points  to  each  horn,  making  twelve  points  in  all.  The  length  of 
the  beam,  measured  to  end  of  anterior  point,  following  the  curves 
of  the  horn,  is  440  mm.  The  horns  are  synnnetrical,  their  longest 
points  measuring  175  mm.  in  height.  The  beam  is  strongly  curved 
upward,  forward,  and  inward,  the  tips  of  the  anterior  tines  approach- 
ing within  70  mm.  of  each  other.  The  total  expanse  of  the  horns  is 
330  mm. ;  the  circumference  of  beam,  at  base,  80  mm. 

Measvrements  of  type, — I^ength,  measured  from  end  of  muzzle  to 
end  of  last  caudal  vertebra,  1,585  mm.;  tail  vertebra*,  2G5  (to  end  of 
hairs,  345)  ;  ear  from  crown,  IGO;  ear  from  base  of  opening,  140; 
girth  of  chest,  800;  from  tip  of  nose  to  angle  of  mouth,  90:  to  eye, 
152;  to  center  of  pupil,  170;  to  base  of  ear,  225;  to  base  of  horn,  220; 
to  occiput,  280;  diameter  of  eye,  2(5;  fore  limb,  from  coracoid  process 
of  scapula  to  end  of  h(K)f,  700;  from  olecranon,  575;  length  of  manus, 
325;  hind  limb,  from  kneejoint  to  end  of  hoof,  G25;  length  of  pes, 
430;  height  of  animal  at  shoulder,  880;  height  at  hips,  900;  from 
great  trochanter  to  coracoid,  710. 

Cranial  characters, — The  skull  in  O,  tecanuH  is  narrow,  with  elon- 
gate nasals.  That  of  the  tyj^e,  an  old  male  in  which  the  permanent 
premolars  are  considerably  worn,  presents  the  following  measure- 
ments: Basilar  length  (basion  to  front  of  premaxillary),  244  mm.; 
zygomatic  breadth  (across  middle  of  orbits),  114;  occipito-nasal 
length.  208;  least  interorbital  breadth,  71;  greatest  length  of  nasals, 
81;  greatest  breadth  of  nasals,  31;  least  breadth  of  nasals.  18.5; 
greatest  diameter  of  orbit,  38 ;  length  of  upper  lateral  tooth-row,  24. 
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The  skull  of  an  old  female  (No.  4290,  Mearns's  collection)  presents 
these  dimensions:  Basilar  length,  241  nun.;  zygomatic  breadth,  96; 
greatest  length  of  nasals,  81;  greatest  breadth  of  nasals,  26;  greatest 
diameter  of  orbit,  35.  In  the  type  specimen  the  nasal  and  premax- 
illary  bones  are  separated  by  a  space  of  10  mm.,  which  is  occupied 
by  a  forward  arm  of  the  maxillary.  In  a  young  male  (No.  4289, 
author's  collection),  having  three  points  and  a  basal  snag  to  each 
horn,  the  nasal  and  prcmaxillary  bones  barely  meet.  In  an  old 
female  (No.  4200,  Mearns's  collection)  and  a  yearling  female  (No. 
4291,  Mearns's  collection)  the  premaxillaries  articulate  broadly  with 
the  nasals. 

ReinarhH, — Numerous  skins  of  this  deer  from  Texas,  and  Mexico 
south  to  San  Luis  Potosi,  have  been  examined  and  found  to  agree  in 
size  and  coloration  Jwith  those  above  described.  The  horns  vary 
within  ordinary  limits;  but  those  of  the  type  represent  the  usual 
size  and  form,  except  that  there  is  more  often  but  one  basal  snag. 
The  bucks  weigh  in  the  neighborhood  of  100  pounds  and  the  does 
about  75  pounds. 

While  the  Texas  deer  differs  sufficiently  from  the  white-tailed  deer 
of  southern  Mexico  and  Central  America,  as  well  as  from  the  forms 
recognized  in  the  United  States,  to  warrant  its  separation,  the  avail- 
able material  is  insufficient  to  furnish  a  reliable  indication  as  to  its 
intergradation  with  them.  Therefore,  for  the  present,  it  is  proper  to 
regard  it  as  a  species. 

Habitat  a)i(l  fiahits. — This  deer,  which  the  Mexicans  call  *'  Cuervo  " 
(Cacalotr)^  is  abundant  in  the  bottom  lands  and  low  mountain 
ranges  of  southern  Texas.  In  the  Santa  Kosa  range,  west  of  Eagle 
Pass,  it  is  especially  abundant.  The  Seminoles  kill  great  numbers 
of  them  annually,  but  still  the  species  is  found  everywhere  in  abund- 
ance throughout  its  range.  Hunters  assert,  however,  that  it  has 
modified  its  habits  during  recent  years.  Instead  of  wandering  freely 
about  during  the  day  it  is  said  to  hide  in  the  most  inaccessible  places 
during  the  day  and  to  feed  during  the  morning  and  evening  hours 
or  at  night.  A  large  number  were  killed  by  hunting  parties  sent  out 
from  Fort  Clark,  Texas,  but  a  notable  decrease  in  abundance  was 
noted.  In  the  valley  of  Devils  River  it  still  bands  together  in  great 
herds.     I  saw  none  of  them  west  of  Pecos  River. 

I  have  made  no  critical  comparisons  of  the  deer  of  Indian  Terri- 
tory, but  find  among  my  notes  the  following: 

Daylight  found  us  halfway  across  Indian  Territory.  .TudRluK  from  the  ap- 
pearance of  the  railway  platforms,  cotton  and  deerskins  must  he  the  principal 
exports.  *  *  *  Several  hales  of  deerskins  were  examined  and  were  found 
to  closely  resemhle  the  deer  of  Virginia. 
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ODOCOILBUS  COUESI  (Coues  and  Yarrow). 
8OH0RA. WHITE-TAILED  DEES. 

CervuH  mcTivanuH,  Baikd,  Mam.  N.  Am..  1857,  pp.  (K>.'i-(r>r),  pi.  xxiv,  fig.  2 

(fi»ot).     ( Kxcluding  synonyms ;  not  of  (Jmelin.) 
CariacuH  vitfjinianuis  var..  Coi'es  and  Yarrow,  Wheeler  Surv.,  V.  Zool..  1875, 

p.  72. 
"VarhwuH  vinjitiianuH  var.  coucsi,   Kothrock   MSS."  Coues  and   Yarrow, 

Whwler  Surv..  V,  Zool..  1875.  p.  72,  and,  by  implinitlon  in  text.  p.  75. 
DorvclaphuH  coiicfti,  Allen.  Bull.  Am.  Mus.  Xat.  lllst..  VII.  Art.  VI,  ,Tune21J, 

1S!>5.  pp.  200,  201   (establUslies  the  siKvies  and  jjives  a  diagnosis  based 

t)n   six   si)efimens   from   the   Santa   Cruz   Mountains,   Sonora,   Mexico, 

killeil  in  February). 
Odocoiictis  coHCsi,  Thompson  (i.  e.,  Seton),  Forest  and  Stream,  LI,  Ort.  8, 

1S!>8,  p.  280.     Miller  and  Uehn,  Proc.  Itost.  Soc.  N.  II.,  XXX,  No.  1. 

IHH'.  27,  inOl.  p.  IT)  (Syst.  Results  Study  N.  Am.  MauL  to  close  of  1!XK)). 
[Od(K'oUcnH   aniehcanuH]    vouvni,   Elliot,  Field  Col.   Mus.,   Zool.    Ser.,    II, 

11K>1.  p.  40  (Synop.  Mam.  N.  Am.). 
[OdoutfK'fTluH^  ameriranuH  vouchu  Elliot, 'Field  Col.  Mus.,  Zool.  Ser.,  IV, 

Pt.  1,  1J)04.  p.  70,  fig.  xxiii  (Mam  Mid.  Am.). 

Type-loiaUty, — Camp  Crittehden,  Pima  County,  Arizona. 

Geographical  range, — Southwestern  New  Mexico,  southern  Ari- 
zona (chiefly  south  of  the  Gila  River),  and  southward  in  Chihuahua 
and  Sonora,  Mexico.  Its  vertical  range  extends  from  near  sea  level 
to  the  boreal  summits  of  the  highest  mountain  ranges  of  the  region. 

Description.— \  male  (No.  \ll\%.  U.S.X.M.),  killed  by  Mr.  IIolz- 
ner  in  the  Patagonia  Mountains,  November  27,  1892,  and  a  female 
(No.  Siiti?  U.S.N.M.)  from  the  Pajaritos  Mountains,  near  Nogales, 
December  24,  1892,  are  in  complete  winter  pelage.  The  color  above 
is  brownish  gray,  much  paler  than  in  Odocoileua  americanus.  The 
hair  is  fine  for  a  deer,  and  nearly  straight ;  drab-gray  at  bas(\  darker 
on  the  terminal  portion,  which  is  finely  ringed  with  white  and 
pointed  with  black,  which  gives  the  usual  pepper-and-salt  mixture 
of  color  common  to  most  species  of  OdocoileuH  in  winter  pelage. 
There  is  a  dark,  brownish,  vertebral  area  extending  backward  from 
the  crown,  most  intense*  on  the  upper  side  of  the  neck;  and  low  down 
on  the  sides  the  coh)r  becomes  pale  drab-gray,  stained  below  with 
yellowish  brown,  which  becomes  most  intense  around  the  axilla*  and 
posterior  border  of  the  thighs,  which  are  edged  with  wood  brown. 
The  abdominal  and  inguinal  regions,  together  with  the  hollows  of 
the  thighs  and  axillap,  are  white.     Chest  brownish  drab-gray. 

The  tail  in  this  deer  (fig.  10)  is  broad,  full,  and  foxy,  being  hairy 
below  almost  or  quite  to  the  base,  and  entirely  white  on  the  under 
surface.  The  white  of  the  underside  shows  as  a  l)order  to  the  colored 
upper  .surface,  which  is  dull  cinnamon,  the  outermost  colored  hairs 
being  pointed  with  black,  giving  definition  to  the  pattern.     Where 
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Fio.  10.— Tail  of  Odocoileis  corKMi 
(Cat.  No.  20574,  U.S.N.M.)    a,  Tn 

DER  surface;  b,   UPPER  SURFACE. 


the  tails  are  worn,  the  dark  brown  color  of  the  bases  of  the  hairs  is 
exposed ;  and  near  the  tip  this  dark  color  is  almost  always  seen.     The 

feet  present  a  grizzled  mixture  of  fawn- 
color,  drab,  and  white,  which  is  wholly 
different  from  their  coloring  in  summer. 
The  hoofs  are  usually  black,  sometimes 
horn-color  at  their  points;  but  one  speci- 
men has  the  front  hoofs  horn-color 
throughout.  The  metatarsal  gland  (fig. 
11)  is  small.'  The  head  lacks  the  blackish 
horseshoe  mark  which  the  face  of  the 
mule  deer  exhibits,  its  color  being  similar 
to  that  of  the  back.  There  are  white  or 
grayish-white  areas  occupying  the  chin, 
throat,  lips,  end  of  muzzle,  space  around 
orbits,  and  at  base  and  inside  of  ears. 
The  eyelashes  and  edge  of  lids  are  black, 
and  there  are  black  spots  behind  and  at 
each  side  of  the  naked  muffle,  and  at  each 
side  of  the  lower  jaw.  The  ears  are  gray 
on  convex  surface,  white  on  the  inside, 
the  white  extending  a  short  distance 
around  on  the  outer  surface  at  base  pos- 
teriorly; they  are  without  black  edges  or  tips.  There  is  considerable 
variation  in  the  coloring  of  different  individuals  in 
winter.  Some  have  rusty  yellowish  nuirkings  about 
the  forehead,  horns,  and  below  and  in  front  of  the 
eyes.  An  old  male  (No.  58802,  U.S.X.M.),  with 
mature  horns,  killed  in  the  Santa  Catalina  Moun- 
tains, November  18,  1803,  lacks  reddish  colors  on 
the  head,  which  has  just  received  the  winter  coating, 
all  of  the  hairs  l^ing  acutely  pointed,  and  most  of 
them  having  white  tips,  which  produces  a  peculiar 
effect  of  hoariness.  From  the  color  of  the  hair  be- 
neath it  is  evident,  however,  that  a  little  wear  would 
remove  this  and  restore  the  usual  coloring.  This  is 
seen  to  be  the  case  in  an  old  female  (No.  oDiiiJi), 
U.S.N.M)  killed  at  Pozo  de  Luis,  Sonora,  January  2, 
1894. 

A  pregnant  female  (No.  20840,  U.S.N.M.),  killed 
June  8,  1802,  in  the  San  Luis  Mountains,  is  in  full 
sunnner  coat.  Above  brownish  fawn-color,  slightly 
dusky  in  the  vertebral  area,  deepening  to  cinnamon 
on  the  chest,  sides,  and  upper  surface  of  tail.  Feet,  fawn-color 
anteriorly  and  externally,  paler  within  and  posted' — ^"       Vbdomen, 


Fkj.II.— Odocoii.eus 
couEsi.  Metatar- 
sal GLAND.  (Cat. 
No.59'229,  U.S.N.M.) 
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inguinal  region,  underside  of  tail,  chin,  throat,  and  inner  sur- 
face of  upper  part  of  limbs,  white.  Top  of  head  dusky  brownish 
in  the  median  area.  A  younger  female  (Xo.  20571,  U.S.N.M.), 
from  the  San  Luis  MountainJi,  contained  two  small  fetuses,  and  was 
still  in  winter  pelage  when  killed,  June  19,  1892.  A  young  male 
(Xo.  20569,  U.S.X.M.),  killed  at  Cloverdale,  Grant  County,  Xew 
Mexico,  July  15,  1892,  was  still  in  winter  coat.  Still  another  young 
male  (Xo.  21394,  U.S.X.M.),  taken  on  San  Bernardino  River,  So- 
nora,  August  19,  1893,  was  in  summer  pelage;  but  an  immature 
female  (Xo.  21413,  U.S.X.M.),  from  the  Guadalupe  Mountains, 
south  of  Monument  Xo.  73,  was  just  acquiring  the  summer  pelage  on 
its  feet,  August  26,  1893.  An  old  male  (Xo.  58928,  U.S.X.M.), 
killed  on  Cajon  Bonito  Creek,  Sonora,  August  29,  1893,  is  in  the 
tawny  summer  coat,  except  on  the  sides,  where  the  summer  hair 
has  fallen  out  in  masses,  exposing  large  patches  of  short,  grayish 
winter  hair.  All  of  the  vast  of  the  animal  is  in  summer  pelage, 
fawn-color,  becjoming  cinnamon  on  the  posterior  border  of  the  thighs, 
and  on  the  sides  and  tail.  An  old  male  (Xo.  20686,  U.S.X.M.), 
killed  on  San  Bernardino  River,  Sonora,  September  5,  1892,  shows 
the  short  winter  coat  over  the  entire  body,  through  the  scanty  sum- 
mer hair,  which  is  still  I'etained  on  all  parts  of  the  body,  though  most 
of  it  has  been  molted  hair  by  hair,  but  nowhere  in  masses.  An 
old  male  (Xo.  20682,  U.S.X.M.),  killed  on  the  summit  of  the  San 
Jose  Mountains,  Sonora,  October  1,  1892,  is  in  short  winter  coat, 
with  many  scattered  hairs  of  the  summer  coat  all  over  its  body. 

Young  hi  frst  pelaf/e. — The  young  are  usually  dropped  during  July. 
A  male  and  female,  twins,  taken  early  in  August,  are  almost  exactly 
alike.  Above  russet  fawn-color,  with  two  central  and  several  lateral 
rows  of  white  spots.  The  central  pair — one  on  each  side  of  the 
vertebral  column — are  regular,  beginning  at  the  root  of  the  ear  as 
stripes  which  change  to  spots  along  the  neck;  on  the  back  these  pure 
white  spots  are  surrounded  by  scattered  black  hairs.  The  lateral 
white  spots  are  not  surrounded  by  black  hairs,  and  the  rows  are 
irregular,  being  most  numerous  on  the  outside  of  thighs.  The  red- 
dish color  of  the  back  deepens  to  bright  russet  on  the  upper  side  of 
the  tail,  but  fades  on  the  sides,  becoming  pure  fawn-color  along  the 
edge  of  the  l^lly.  The  belly,  inner  sides  of  limbs  down  to  "  knee-"* 
and  "  hock-joint,"'  underside  of  tail,  chin,  throat,  and  inside  of  ears 
are  white.  The  sides  and  front  of  neck,  and  the  chest,  are  mixed 
gray,  white,  and  rufous.  The  outer  sides  of  limbs  are  russet  fawn- 
color  with  some  bhick  anteriorly.  There  is  some  white  spotting 
around  the  hoofs,  which  are  plumbeous-black,  tipped  with  horn-color. 
The  top  of  the  head,  and  convexity  of  ears  are  grayish,  mixed  with 
dusky  brown.  Eyelashes  jet  black. 
3003S>— No.  r^Vy—Ol  M 12 


178 


BULLETIN    56,  UNITED   STATES   NATIONAL    MUSEUM. 


Weight. — Maj.  Charles  E.  Bendire,  who  became  very  familiar 
with  this  deer  through  the  necessity  of  subsisting  the  men  of  his 
command  largely  upon  the  flesh  of  this  and  the  mule  deer  when 
campaigning  in  Arizona  during  the  e^rly  days,  informed  me  that 
the  weight  of  old  bucks  ranged  from  60  to  100  pounds.  This  accords 
with  my  observation.  Two  females  (Nos.  20349  and  20350,  U.S. 
N.M.),  (one  of  them  immature  but  fat),  weighed  50  pounds  each 
when  eviscerated.  Another  female  (No.  20576,  U.S.N.M.)  weighed 
60  pounds,  gross.  Fat  old  bucks  were  estimated  at  80  pounds,  gross 
weight;  but  none  were  weighed.  Unaided,  I  easily  lifted  the  largest 
upon  my  horse,  attached  it  behind  the  saddle,  and  rode  to  camp. 
This  would  not  have  been  possible  with  the  mule  or  Crook  deer. 


Fig.  12.— Skulls  of  ODOcoiLErn.    Viewed  in  profile  from  BEHisn.    a,  O.  coirai:  h,  o.  amepicanus; 

C,  O.  CR(K)KI;  d,  O.  HEMIONUS  CAM'S. 


Cranial  characters, — The  skull,  viewed  in  profile  from  behind 
(fig.  12a)  is  high,  but  squarish,  not  dome-shaped  as  in  OdocoHeus 
arnericamis  (fig.  12i) ;  but  the  parocipital  processes  are  thick  and 
rather  short,  like  those  of  />.  americanus^  quite  different  from  those 
of  0,  crooln  and  the  members  of  the  hcmionuH  group,  in  which  they 
are  long  and  slender  (figs.  12r,  d).  The  largo,  inflated  auditory  bulla; 
(fig.  137>),  together  with  the  small  size  of  the  skull,  will  also  readily 
serve  to  distinguish  it  from  0.  americanus.  The  auditory  opening 
is  larger  and  more  prominent,  the  lateral  profile  of  the  brain  case  is 
quite  difl'erent,  the  skull  as  a  whole  is  less  slender,  and  the  man- 
dibular ramus  more  nearly   vertical  than  in   O,  americanus.    The 
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zygomatic  process  of  the  squamosal    (fig.    V^(f)    is  straighter  than 
in  other  species,  lacking  the  sharp  elbow  sc^en  in  the  heiniorms  group. 


^^H^ 


Fn;.  13.— OiMMOiLEis  roiEsi.    «i,   Skili..   latera'>   VfKW  fCat.  No.   59229,   I'.S.N.M.;;   b,  auditory 
Bl'LLA.     (Cat.  No.  37US6.  I'.S.N.M.) 

The  base  of  the  vomer  is  not  fustnl  throughout,  but  free  posteriorly 
(fig.  \\)h).     The  horns  (fig.  14)  are  rather  stout,  but  short. 

i'runiul  wcasunnuiits  ttf  S  specimens  of  (hUn'(tileus  eouesi/t 
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'I  All  an*  adult.s  in  which  the  iM-rinanout  proniohirs  an-  ••onsidenibly  worn, 

77ie  renewal  of  the  Jiorns, — The  first  young  horns  of  a  two-year-old 
buck  (No.  §J5«8,  U.S.X.M.,  Clovenlale),  killed  July  15,  were  covered 
with  fresh  velvet,  and  measured  .*)!  mm.  in  length.  Another  in  th(» 
second  year  (No.  §55]^;,  U.S.N.M.)  had  hard,  polished  spike  horns 
95  mm.  in  length  when  killed,  November  '11.  An  adult  male  (No. 
59928,  U.S.N.M.),  killed  August  IW  had  vascular  horns  only  110  mm. 
high.  An  old  male  (No.  20r>S()),  taken  September  5,  1892,  had  horns 
in  mature  velvet.  Two  adults,  kilhd  Sej)tember  S,  189:^,  had  large 
horns  in  velvet  jiwt  beginning  to  rub  ofl*.  Another  old  male  (No. 
%ll\h    U.S.N.M.),  Tvilled  October  1,  had  fully  grown  horns,  but  still 
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covered  with  velvet.  Still  another  adult  male  (No.  58802,  U.S.N.M.), 
killed  November  18,  had  perfect  horns,  from  which  the  velvet  had 
entirely  disappeared. 

Dental  characters. — The  teeth  of  the  incisor-canine  series,  lii^e 
those  of  Odocoileus  texanus  and  other  white-tailed  deer  are  small 
and  narrow  compared  to  those  of  the  black-tailed  and  mule  deer. 
(Fig.  15.) 


Fio.  14.— Odocoileus  couesi.    Antlers  op  adult.    (Cat.  No.  59230,  U.S.N.M.) 

Replacement  of  the  milk  tcetli. — The  mandibular  incisors  are  the 
first  to  be  replaced.  The  permanent  canines  and  incisors — found 
only  in  the  under  jaw — are  perfected  by  the  time  the  last  molar  has 
risen  to  its  place  and  before  any  milk  molar  has  been  shed.  A  male 
(No.  35750,  U.S.N.M.),  about  a  year  old,  killed  July  15,  with  its 


Fio.  1.1.— Odocoileis  coi  km,  Tkkth  of  adilt  femalf-s.    a.  Incisor-cani.ne  .skries  vikwep  from  m 

front;   b,  CROWNS  OF  RIGHT  I'PPER  MOLARS;   r.  OVTER  LATERAL  VIEW  OF  RIGHT  VFPER  MOLAR.«<. 

motheiV  had  acquired  the  first  (innei)  permanent  incisors,  the  sec- 
ond being  plainly  visible,  carrying  the  corresponding  milk  tooth  on 
its  summit.  Its  growing  horns,  in  velvet,  were  ,*>!  mm.  in  length. 
The  last  lower  molar  is  just  rising  5il)ove  the  alveolar  socket,  and  the 
hindcM-most  upper  molar  is  just  bn^nking  through   its  l)ony  capsule. 

1  The  niotluT   (  \t>.    -,'-'i'h«  r.S.N,.M)   i-oiitaiiuMl  two  frfiisos.  jihoiit  to  1k»  Imu'II, 
one  of  which  (No.  •J( C>r».s.  U.S.N.M)  was  pirsorviMl. 
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An  older  male  (No.  HSOiM),  U.S.N.M.),  killed  August  20,  has  the  last 
molars  slightly  more  advanced,  and  the  second  milk  incisor  has  dis- 
appeared on  the  left  side,  the  right  resting  on  the  apex  of  the  second 
permanent  incisor.  Another  male,  perhaps  sixteen  months  old  (Xo. 
HJJJ,  U.S.N.M.),  had  perfected  spike  horns  measuring  95  mm.  in 
length  November  27,  and  had  all  of  its  permanent  front  teeth.  Its 
last  molars  have  not  risen  quite  up  to  the  level  of  the  first  and  sec- 
ond molars.  The  first  lower  premolar  is  appearing  beneath  the 
posterior  milk  molar.  It  is  clear,  therefore,  that  the  full  comple- 
ment of  32  teeth  is  completed  shortly  after  the  hardening  of  its 
first  horns,  leaving  the  milk  molars  to  be  replaced  by  the  permanent 
premolars  in  the  period  immediately  following.  The  order  of  re- 
placement of  the  milk  molars  is  from  behind  forward.  The  perma- 
nent dentition  is  probably  acquired  by  the  time  the  second  horns  have 
smarted,  or  when  the  animal  is  a  little  more  than  two  years  old.  At 
any  rate,  a  female  killed  with  its  mother  (Xos.  5?3|8  and  im^, 
U.S.N.M.)  June  3,  nearly  as  large  as  its  mother  and  presumably 
almost  two  years  old,  had  shed  all  but  four  (three  upper  and  one 
lower)  of  its  milk  molars,  so  that  it  would  have  completed  its  c^en- 
tition  about  the  time  its  mother's  next  fawn  should  l)e  born — about  the 
end  of  July,  as  judged  by  the  size  of  the  fetuses. 

Habitat  and  habits, — ^This  small  and  exquisitely  graceful  deer  occu- 
pies the  southwest  corner  of  New  Mexico  and  southern  Arizona,  but 
does  not  range  far  to  the  northward.  Three  mounted  specimens  of  this 
deer  in  the  U.  S.  National  Museum  were  taken  by  Mr.  E.  W.  Nelson 
at  Blue  River,  Graham  County,  Arizona,  November  13  and  14,  1800. 
I  never  saw  it  in  northern  New  Mexico  or  Arizona,  and  even  in  the 
higher  portions  of  the  Gila  Basin  it  is  rare  or  absent.  During  a 
residence  of  four  years  at  Fort  Verde,  central  Arizona,  none  were 
seen.  On  the  night  of  October  0,  1884,  (Jeneral  Crook's  part}'  reached  ^ 
a  fork  of  Canyon  Creek,  in  Tonto  Basin,  Arizona.  The  Indians  who 
met  us  there  had  killed  s(»veral  deer  when  guiding  the  P'ort  Apache 
pack  train  to  this  camp  with  a  cargo  of  grain  for  the  animals  of  the 
command.  One  of  the  skins  was  small  and  reddish  instead  of 
grayish,  and  from  an  Indian  named  Peaches  I  learned  that  it  was 
this  species  and  not  the  mule  deer.  On  the  ir)th  of  the  same  month 
we  saw  them  alive  for  the  first  time  in  the  canyon  between  Black 
River  and  Ash  Creek,  near  the  road  from  Fort  Apache  to  the  Gila 
River.  On  the  (Jila  the  whites  called  them  fan-tails  or  dwarf  deer. 
Mexicans  simply  called  them  ''Cuervo"  (CaraJote),  Three  were 
seen  at  Mr.  Ilutchinson's  horse  camp  on  the  rim  of  Bloody  Basin, 
l)etween  forts  Verde  and  McDowell,  April  10,  1SS8.  In  the  oak 
and  juniper  woods  of  that  kx'ality  Mr.  Hutchinson  had  killed  sev- 
eral "fan-tails"  and  manv  "black-tails"  or  mule  deer.     This  is  the 
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most  northern  point  at  whicli  1  found  Odoroileus  rouesi.  Its  range 
is  mainly  south  of  the  Gila,  where  it  is  still  abundant  though  its 
numbers  are  decreasing.  On  the  lower  Gila  it  was  said  to  abound 
in  the  mountains  north  of  Gila  City.  We  were  also  told  that  it 
occurs  sparingly  all  the  way  to  the  mouth  of  the  Colorado  River, 
along  which  it  is  restricted  to  the  wooded  river  bottom,  but  we  did 
not  meet  with  it  there.  No  deer  w^ere  killed  by  my  party  in  crossing 
the  Colorado  Desert.  Tracks  were  numerous  along  the  Salton  and 
New  rivers ;  some  of  those  along  the  Salton,  at  least,  may  have  l)een 
those  of  this  species;  but  we  obtained  no  proof  of  its  existence  beyond 
the  Colorado  Kiver. 

A  belief  is  prevalent  among  the  settlers  of  Arizona  that  a  "  dwarf 
deer,"  much  smaller  than  the  Sonoran  white-tail,  inhabits  southern 
Arizona  and  northern  Sonora,  in  proof  of  which  I  have  l>een  shown 
small,  scraggy  horns  at  SafFord,  Tombstone,  and  Nogales  which  were 
said  to  be  those  of  this  "  dwarf  deer  '"  or  (sometimes)  "  fan-tail."  I 
also  found  similar  shed  horns,  but  saw  no  white-tailed  deer  that  were 
different  from  the  present  species.  A  similar  view  is  held  respecting 
the  female  or  young  bighorn,  which  is  locally  called  the  "  il)ex  "  in 
central  Arizona. 

On  the  Mexican  Boundary  we  did  not  meet  with  this  deer  until  in 
going  west  we  had  passed  Monument  No.  03.  From  the  east  base 
of  the  San  Luis  Mountains  to  the  Santa  Rosa  range  on  Sonoyta 
River  the  species  was  found  in  all  suitable  localities.  None  were 
actually  seen  l)eyond  the  Santa  Rosa  range.  I  saw^  it  on  the  Bavispe 
River,  Sonora,  and  on  the  highest  peaks  of  the  San  Luis,  Guadalupe, 
Niggerhead,  San  Jose,  Iluachuca,  Pajarito,  Poso  Verde,  and  Cobota 
mountains.  Although  it  delights  in  the  shaded  thickets  l)ordering 
streams  at  all  levels,  it  seems,  especially  during  the  breeding  season, 
,  to  have  a  jn'edilection  for  mountain  summits.  Mr.  TIall,  whom  we 
found  domiciled  in  a  cabin  in  (luadalupe  Canyon,  in  1892,  had  spent 
several  years  in  that  wild  region  endeavoring  to  establish  a  cattle 
ranch;  but  Indians  had  killed  his  cattle  and  his  vaqueros,  and  he 
himself  was  killed  by  Mexicans  the  following  year.*  From  this 
plucky  settler  I  learned  nnich  that  was  of  interest  about  the  animals 
of  the  region.  Mr.  Hall  said  that  the  Sonoran  deer  sometimes  con- 
gregate in  herds  during  winter,  when  they  descend  from  the  moun- 
tains. He  had  seen  hundreds  of  bucks  assembled — a  forest  of  horns. 
We  saw  no  herds,  but  small  groups  were  very  numerous  in  some 
localities.  In  1803,  a  hunting  i)arty  from  Fort  Huachuca  reported 
killing  30  deer  on  a  trip  of  a  few  days  to  Cajon  Bonito  Creek. 
Sonora.  We  found  this  species  abundant  on  both  sides  of  the  San 
Luis  Mountains,  w^here  many  were  killed  to  furnish  food  for  our 
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party.  Next  to  the  antelope  it  furnished  us  with  the  greatest  amount 
of  venison.  It  was  last  found  in  abundance  in  the  region  about  Paso 
de  Luis,  Sonora,  where  several  were  killed  by  members  of  our  party. 
At  this  place  horns  had  been  cast  off  in  the  greatest  number. 

During  the  breeding  season  many  of  th^does  ascend  the  higher 
mountains  in  company  with  their  progeny  of  the  preceding  year. 
The  young,  sometimes  one,  but  usually  two,  are  born  during  July. 
A  female  killed  at  Monument  No.  65,  on  the  San  Luis  Mountains, 
June  2,  1892,  contained  one  fetus  the  size  of  a  jackrabbit,  and  was 
accompanied  by  her  two  young  of  the  last  season,  one  of  which  also 
contained  a  fetus;  one  shot  June  19  on  the  east  side  of  the  same 
range  contained  two  fetuses;  one  taken  at  Cloverdale,  New  Mexico, 
July  15,  1892,  contained  two  young  (both  male)  ready  for -birth,  and 
a  fourth,  shot  beside  Cajon  Bonito  Creek,  Sonora,  July  24,  1892,  con- 
tained two  fully  grown  spotted  fawns. 

The  Sonoran  deer  is  the  most  beautiful  species  known  to  me. 
When  surprised  ins  thickets  bordering  the  streams,  it  sometimes 
evinced  more  curiosity  than  fear.  On  September  11,  1893,  I  reached 
the  summit  of  the  highest  peak  of  the  San  Luis  range  and  x'^as  resting 
in  a  thicket  close  to  the  summit  when  a  sound  caused  me  to  bring  up 
my  rifle  ready  for  use.  I  half  expected  to  see  an  Apache  of  the  Kid's 
band,  but  instead  a  beautiful  doe  appeared,  followed  by  a  couple  of 
spotted  fawns,  that  immediately  began  to  nurse.  I  was  unseen,  and 
the  wind  carried  my  scent  from  them ;  but  the  mother  tarried  but  a 
moment  and  then  disappeared  over  the  ridge,  where  I  heard  the  pat- 
ting of  her  hoofs  and  the  sound  of  sliding  stones  as  she  bounded 
away,  closely  followed  by  her  nimble  progeny.  This  deer  usually 
goes  to  water  about  midday  and  often  spends  the  hottest  part  of  the 
day  in  the  shade  of  willows  and  cottonwoods  that  fringe  the  streams. 

January  10,  1885,  Mr.  E.  W.  Nelson  wrote  me  from  Springerville, 
Arizona,  as  follows: 

When  you  get  ready  to  prepare  your  notes  on  Arizona  mammalH,  I  will  be 
able  to  furnish  you  some  interesting  facts  concerning  some  of  the  larger  species, 
especially  the  elk,  mountain  sheep,  white-tailed  doer,  and  other  species.  The 
mountain  sheep  is  virtually  extinct  here  now,  and  the  elli  will  be  in  a  year  or 
two  more. 

It  would  be  interesting  to  know  whether  the  "  white-tailed  deer  " 
mentioned  were  Odocoileus  couesi  or  O.  crooJcL 

Mr.  E.  W.  Nelson,  as  already  mentioned,  sent  three  specimens  oi 
Odocoilem  couesi  to  the  U.  S.  National  Museum.  He  collected  them 
at  Blue  River,  Graham  County,  Arizona,  November  13  and  14,  1890. 
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Measmremeni*  of  11  specimens  of  Odoroileus  rouesi. 
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ODOCOILEUS   CROOKI    (Mearns). 


OROOK  BLAOK-TAUED  DEER. 

Dorcelaphus  crooki  Meabns,  Proo.  U.  S.  Nat.  Mus. 
(P.  2  of  advance  sheet  issued  Feb.  11,  181)7; 


,,  XX,  p.  408,  Dee.  24.  1807 
original  description.) 


Proc.  Boston  Soc.  Nat.  Hist..  XXX, 
Results  Study  N.  Am.  Mam  to  clost* 


OdocoilcuH  (Tooh'i,  Milleb  and  Rehn 

No.  1,  Dec.  27,  1901,  p.  15  (Syst 

of  1900). 
Cuervo  (Cavalotr)  of  the  Mexicans. 
.4A'tr'aA'a  of  the  Ilaulapai  Indians. 
Pe-ash  -Book-tH€'<ja  of  the  Ilopi  Indians. 

Type-locality, — Summit  of  the  Dog  Mountains,  Grant  County,  New 
Mexico.  Altitude,  18()8  meters  (6,129  fet).  (Type,  No.  fHil,  U.  S. 
National  Museum.) 

Geographical  range, — Mountains  of  western  New  Mexico  and 
eastern  Arizona  (Dog  Mountains,  New  Mexico,  to  Bill  Williams 
Mountain,  Arizona).  It  belongs  to  the  Transition 
zone  of  the  Elevated  Central  Tract. 

Description, — Adult  female  (type,  killed  June  9) 
in  summer  pelage:  Similar  in  form  to  the  black- 
tailed  deer  of  the  Columbia  River  {Odocoileus  co- 
lumhianus)^  but  much  paler  and  probably  smaller, 
with  larger  ears.  Color  reddish  fawn,  darker 
from  black  annulations  on  the  back,  lightening  to 
grayish  cinnamon  on  the  sides,  and  grayish  drab  on 
the  neck.  The  legs  are  cream-bufl',  except  where 
new  clay-colored  hair  is  coming  in  on  the  anterior 
border,  the  limbs  Ix^ing  almost  the  last  part  to  re- 
ceive the  summer  coating.  The  coloring  of  the 
head  is  very  similar  to  that  of  the  mule  deer  in 
corresponding  pelage.  It  has  the  horseshoe  or 
arrow-mark  on  the  forehead,  and  other  dark 
markings  of  the  head  to  correspond;  and  the  ears 
are  relatively  almost  or  quite  as  large,  and  as  scant- 
ily coated  with  hair.  The  bushy  hair  around  the 
metatarsal  gland  (fig.  16),  which  agre(»s  in  size  and 
location  with  that  of  Odocoileus  columhianus  (Richardson),  is  sooty 
at  the  base,  and  white  apically.  The  tail  (fig.  17)  is  colored  much 
as  in  O.columhjan  us,  hut  has  a  longer  terminal  switch ;  upper  side  and 
extremity  of  tail  all  black,  lower  side  white  mesially,and  naked  toward 
the  base.  The  pelage  of  this  deer  is  short  and  coarse  in  comparison 
with  that  of  the  white-tailed  deer  of  Virginia  or  the  black-tailed  dwr 
of  the  Columbia  River  region,  and,  as  would  naturally  be  expected,  is 
not  so  red  as  that  of  the  latter.  The  type  contained  a  fetus  the  size 
of  a  cotton-tail  rabbit.     The- dimensions  of  this  individual,  nieas- 


t/ 


Fi(i.    ID.— OiK)coiLErs 

CROOKI.       METATAR- 
KAL  tJLANn  OF  TYPE. 

(C^at.  No.  2a'i72,  U.S. 

N.M.) 
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ured  by  the  author,  from  the  fresh  specimen,  are  as  follows:  Total 
length,  measured  in  a  straight  line,  1,440  mm.;  tail  vertebrae,  195  (to 
end  of  hairs,  e304)  ;  ear  above  crown,  220;  ear  above  notch,  190;  ear, 
width,  following  curve,  125;  distance  between  eyes,  100;  girth  of 
chest,  790;  distance  from  head  of  humerus  to  head  of  femur,  620; 
from  tip  of  nose  to  eye,  155;  to  center  of  pupil,  175;  to  base  of  ear, 
290;  to  tip  of  ear,  470;  to  occiput,  295;  height  of  animal  at  shoul- 
der, 050;  fore  limb  from  coracoid  to  end  of  hoof,  030;  from  olecra- 
non, 540;  length  of  manus,  800;  hind  limb  from  knee-joint,  620; 
length  of  pes,  400.     Weight,  eviscerated  and  dry,  72  pounds. 

A   male  of  the  second   year,  bearing  horns  with   a   single   fork 
near  the  end   (No.    iViW^  -^'"-  Mus.  Nat.  Hist.;  No.  159,  Mearns's 

collection),  killed  near  the  base  of  Bill 
Williams  Mountain,  Arizona,  December 
5,  1884,  is  in  complete  winter  i>elage. 
It  is  in  the  shaggy  pelage  of  bluish 
gray  or  pepper-and-salt,  which  hunt- 
ers call  the  ''  blue "  coat,  the  color 
being  quite  similar  to  that  of  the  mule 
deer  at  the  same  season.  Upper  parts 
ash  plumbeous,  grizzled  with  gray  and 
black,  with  a  very  slight  rusty  tint 
posteriorly  and  along  the  sides.  The 
individual  hairs  are  very  pale  drab  at 
base,  shading  to  plumbeous,  then  annu- 
lated  with  grayish  white  and  pointed 
with  black.  As  in  the  nnile  deer,  the 
color  is  darkest  along  the  middle  of  the 
back,  where  the  black  points  are  widest, 
growing  paler  laterally  as  the  black 
points  are  gradually  reduced  in  width 
and  finally  become  obsolete.  The  pelage 
is  much  finer  and  more  furry  than  that  of  the  mule  deer,  and  the  griz- 
zling correspondingly  finer.  Upon  the  head  the  grayish-white  annuli 
are  sharper  and  broader  than  elsewhere,  notwithstanding  which  the 
face  has  a  blackish  aspect,  which  is  heightened  by  a  black  V-shaped 
mark  between  the  eyes,  formed  by  two  stripes  beginning,  one  on 
either  side,  about  13  mm.  internal  to  the  inner  cairthus  of  the  eye, 
and  converging  forward  to  meet  in  the  median  line  at  the  base 
of  the  nasal  bones.  The  naked ''  muffle  is  separated  from  three  black 
triangular  areas — one  above  and  two  lateral — by  a  narrow  band  of 
white  which  also  encircles  the  nostrils.     L^pon  the  upper  border  of 


Fig.  17.— ODoroiLEUs  crooki.  Tail 
OF  TYPE.  (('Ht.No.20r>72,r.S.N.M.) 
a,  Upper  .mirface;  h.  lower  srR- 

FACE. 


a  Although  usually  descrlbod  as  naked,  the  muffles  of  the  deer  aro  studded 
with  tufts  of  capillary  hairs,  with  a  long  bristle  onierjflnjr  from  the  center  of 
each  of  the  tufts,  which  are  rather  symmetrically  disposed  In  rows. 
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the  muffle  this  band  assumes  the  eccentric  form  of  a  small  round 
spot,  sending  off  lateral  prolongations  to  join  the  white  circles  around 
the  nares.  The  bases  of  these  black  triangular  spots  correspond  to 
the  upper  margin  of  the  muffle  above  and  to  the  outer  border  of  the 
nostrils  laterally,  those  at  the  sides  blending  apically  with  the 
whitish  area  behind  them  and  becoming  obliterated  toward  the 
angle  of  the  mouth;  below  them  are  two  white  patches,  also  tri- 
angular, forming  a  border  to  the  upper  lip,  their  bases  correspond- 
ing to  that  portion  of  the  sides  of  the  muffle  which  is  below  the 
nares.  The  chin,  a  broad  stripe  around  the  angle  of  the  mouth, 
and  the  muzzle  behind  the  region  just  descril)ed,  are  white.  A 
light  median  area  extends  backward  from  the  white  muzzle,  diverges 
so  as  to  form  an  anterior  border  to  the  V-shaped  space,  becoming 
white  and  broadly  encircling  the  orbits,  thence  passing  indistinctly 
backward  to  the  base  of  the  ears  behind,  where  there  is  a  large  patch 
of  white.  There  is  a  smaller  triangular  white  spot  in  front  of  the 
ear  notch,  and  the  concavity  of,  the  ear  is  clothed  with  long  white 
hairs.  Throat  white,  changing  to  ash  plumbeous  upon  its  sides  by 
the  abbreviation  of  the  white  tips  which  give  the  color  to  this  region. 
Sides  of  neck  ash  plumbeous  annulated  with  white.  Convexity  of 
ears  grayish,  like  the  rest  of  the  upper  surface,  the  coat  l>eing  dense 
and  rather  long;  terminal  portion  edged  with  blackish.  There  is 
a  light  rusty  tinge  in  front  of  the  base  of  the  horns.  The  edge  of 
the  eyelids,  lashes,  and  brows  are  jet  black.  The  long  bristles  around 
the  muzzle  correspond  in  color  to  that  of  the  hair,  those  above  being 
black  and  those  l)elow  white.  Behind  the  white  chin  is  a  black 
^pot  at  either  side  of  the  jaw,  barely  cut  off  from  the  edge  of  the  lip 
by  a  narrow  white  line,  and  obscurely  connected  by  a  dusky  grayish 
band  extending  across  the  jaw.  Below  the  throat  the  neck  is  ash 
plumbeous,  like  its  sides.  At  the  chest  the  color  changes  abruptly 
to  plumbeous  or  fuliginous  black,  growing  lighter  posteriorly.  FjX- 
cept  upon  the  axilla*,  there  is  no  white  in  front  of  the  inguinal 
region,  whence  the  white  extends  laterally  to  the  inside  of  the  thighs 
and  upward  to  the  tail,  covering  its  under  surface  and  the  buttocks 
on  either  side,  forming  as  conspicuous  a  patch,  when  viewed  from 
l^ehind,  as  in  the  nude  deer.  There  is  no  white  upon  the  limbs 
below  the  axilla*  and  hollows  of  the  thighs.  The  tufts  of  bushy 
hair  surrounding  the  tarsal  and  metatarsal  glands  are  paler  than 
elsewhere,  but  not  conspicuously  so ;  naked  portion  of  the  metatarsal 
gland,  which  is  hard  to  find  among  the  bushy  hair,  measures  13  mm. 
in  length.  The  limbs  are  rather  uniform  light  fulvous,  to  which  a 
sandy  hue  is  imparted  by  a  slight  admixture  of  rusty  with  the 
exposed  plumbeous  base  of  the  hairs;  their  inner  sides  are  somewhat 
paler  and  the  anterior  border  rustier.  A  dusky  spot  is  situated 
between  the  false  and  lower  hoofs  of  the  hind  limbs.     The  dorsum 
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of  tht'  tail  is  l)r()a(lly  blade  at  tlio  (MkK  ^rizzlml  witli  gray,  tnul  rusty 
toward  the  basi\  The  oars  are  extremely  large  and  thick,  denseh^ 
coated  with  hairs  on  both  surfaces,  those  of  the  concavity  being  long 
and  somewhat  curly.  In  proportion  to  the  size  of  the  animal  the 
ears  are  nearly  or  quite  as  large  as  those  of  the  mule  deer.  The 
tail  is  short,  full,  and  foxy,  the  white  hairs  not  covering  more  than 
the  lower  half  of  its  surface.  The  metatarsal  glands  are  smaller 
than  those  of  the  mule  deer,  larger  than  in  white-tailed  deer.     They 

are  surrounded  by  a  small 
tuft  of  whitish  hairs  which 
barely  suffice  to  mark  their 
location.  There  are  no 
dusky  hairs  surrounding 
the  light  ones.  The  tarsal 
glands  are  also  small,  with 
inconspicuous  tufts.  There 
is  nothing  distinctive  about 
the  form  or  size  of  the 
hoofs  or  antlers;  their 
measurements  are  given 
below.  Measurements  of 
the  fresh  specimen 
C skinned,  but  with  head 
and  limbs  entire) :  From 
tip  of  nose  to  eye,  150  mm.: 
to  ear,  240;  to  tip  of  ear, 
450;  to  base  of  horn,  225; 
to  occiput,  280.  Ear, 
height  above  crown,  11)0: 
above  notch,  145;  width, 
110.  Distance  1)0 1  ween 
eyes,  100.  Girth  of  head 
iK^hind  antlers,  420.  Tail 
to  end  of  vertebra*,  210; 
to  end  of  hairs,  275.  Eye,  from  inner  canthus  to  lachrymal  opening, 
13;  length  of  lachrymal  opening,  13.  PVont  hoof,  length  of  an- 
terior edge  (chord),  40;  superior  edge,  3();  inferior  edge  (i.  o., 
greatest  length  of  hoof  measured  below),  GO;  from  tip  of  hoof  to 
base  of  accessory  hoof,  100;  width  of  one  great  hoof,  21;  width  of 
lK)th  taken  together,  41 ;  length  of  false  hoof,  its  external  edge,  28.5; 
its  width  at  base,  17.  Hind  hoof,  length  of  anterior  edge,  40; 
superior  edge,  34;  inferior  edge,  G3;  from  tip  of  hoof  to  base  of 
lesser  hoof,  100;  width  of  each  great  hoof,  18;  width  of  both  taken 
together,  35 ;  length  of  accessory  hoof,  its  external  edge,  23;  its  w^dth 
at  base,  20.     Antler,  distance  from  burr  to  tip  in  a  straight  line,  164; 


Fl(}.  Ift.— OlKXOII.Kr.M  <  ROOKI.  SKI'I.I.  OFTYPK.  ((^at.  No. 
3.'>752,  I'.S.N.M.)  a,  Latekal  vikvv;  h,  im)R.sal  VIKW;  r, 
VKNTRAL  VIEW. 
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following  the  curve,  180;  from  the  burr  to  the  fork  in  a  straight  line, 
124;  longest  tip,  52;  shortest  ti^),  50;  circumference  of  burr,  73; 
circumference  midway  between  burr  and  tines,  49;  circumference  of 
tines,  25  and  35.     Weight  estimated  at  70  pounds  avoirdupois. 

Cranial  characters, — The  skull  of  O,  croohi  ffig.  18)  has  very  nearly 
the  same  conformation  as  that  of  Odocoileus  coliimhianus^  the  lachry- 


a  h  r 

Fkj.  19.— Diagram  showino  position  of  vomkr  with  rklatiox  to  BAHi-HriiRXoiD.  «,  Odocoilbus 
HEMIONIH  CANUS  (Cat.  No.  63144,  r.S.N.M.);  6,  oiX)CoiLEU8  COUE8I  (Cut.  No.  59229,  U.S.N.M.):  r, 
ODOCOii-Ki's  CROOKi  (Type,  Cat.  No.  3^752.  U.S.N. M.). 

mal  fossa  lx»ing  deeper  than  in  the  Virginia  deer,  but  shallower  than 
in  the  mule  deer.  The  same  intermediate  condition  obtains  with 
respect  to  the  vomer  (fig.  19r),  in  the  relationships  of  the  nasal  and 
premaxillary  bones;  and,  in  short,  the  whole  animal  appears  to  bo  a 
compromise  between  the  characteristics  of  the  white-tailed  and  mule 
deer  groups.     For  the  characters  of  the  teeth  see  fig.  20. 

(Yanial  measnrementi<  of  two  i<jH'rimens  of  (MloroHeua  crooki. 


1  n  i  v„t  maleimma- 

Mtiij^ureuK'nt.                                                        I  i^  ffw  ,  Mu.s.  Nat. 

Total  length  of  .skull 2.V>  200 

(jreatest  breadth  of  skull 108  110 

Distance  between  orbits,  measured  opposite  ceii ter 73  72 

Distance  between  pedicels  of  horns 52 

Nu^al  bones,  greatest  length 82  82 

Nasal  bones,  greatest  breadth  of  pair 26  27 

Nasal  bones,  least  breadth  of  the  pair 18  13 

From  tip  of  nasal  to  tip  of  premaxillar>'  bone M  57 

Total  length  of  premaxillary,  measured  in  situ Ct9  67 

Premaxillary  bones,  from  fnmt  to  premi>lars 80  82 

Premaxillary  bones,  from  front  to  hinder  mnrgiu  of  (Nilate I  163   

Length  of  upper  toothrow 77  73 

Di.stance  between  first  upper  premolars 3)  34 

Distance  between  last  upper  molars .' 40  45 

Width  of  bony  palate  in  front  of  teeth,  at  narrowest  part 16  19 

From  hinder  margin  of  molars  to  tip  of  iiaroccipitul  proces,s 77    

From  posterior  molar  to  anterior  ninrKin  at  foramen  maginim 87 

Length  of  lower  jaw,  measured  to  end  of  eonmoid  process 2i.'»  223 

From  cutting  edgr  of  inner  incis(jr  to  first  premolar  tooth 7m  79 

Ix)wer  jaw,  from  angle  to  end  of  cjironoid  pn»ccvs 102  100 

Leiigth  of  lower  lateral  t»M»thn»\v s7  Hi 

Ltif'hrymal  fossa,  length :W  iiO 
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Remarks, — This  deer  was  apparently  first  discovered  by  Gen.  George 
Crook,  although  I  have  seen  no  published  reference  to  it.  On  Decem- 
ber 5,  1884,  Mr.  Charles  II.  Allabach,  a  member  of  a  hunting  party 
conducted  by  General  Crook,  shot  a  2-year-old  buck — the  one  above 
described — near  the  base  of  Bill  Williams  Mountain,  Arizona.  The 
General,  who  was  familiar  with  practically  all  of  the  species  of  deer 
of  the  United  States  and  northern  Mexico,  at  once  noticed  its  dis- 
similarity from  the  nuile  deer,  the  whitetail,  and  the  blacktail  of 
Columbia  River,  lie  caused  the  head,  legs,  and  skin  of  body  to  be 
collected  and  delivered  to  me  at  Fort  Verde,  Arizona,  together  with 

a  message  calling  my  attention 
to  the  large,  clumsy  ears,  white 
buttocks,  flattened  tail,  and  other 
characters  of  the  specimen.  The 
following  letters  were  subse- 
quently received: 

Whipple  Barracks, 

December  2.1  J8S/i. 
DocTOB  Mearxs  : 

Dear  Sir:  This  is  the  iK*lt  of  which 
(teiuM'al  (Yoolv  telejrrapho<l  to  you,  but 
in  a  ratlier  dilapidateil  condition. 
You  will  have  to  do  some  crazy-patch 
worlv  if  you  desire  to  mount  it.  The 
antler  was  brolcen  off  and  lost  by  the 
packers,  but  was  facsimile  of  the 
other.  It  was  killed  near  the  base  of 
Bill  Williams  Mountain  on  the  5th  of 
I>ei'eml»er.  1SS4. 

Yours,  truly, 

ClIAS.    II.    .Vl.IJiBACH. 


Fn;  1H\— l»IMK'<»II  KIS  (R<M»KI.  TkKTH  OF  TYPE 
•  rat.  No.  ;V»T.VJ.  I  .S.N.M. )  n.  PROKII.F.  ok  RHiHT 
I  JM'KR  MoI.AR  SKKIF>.  It,  i  K<.WN>  oK  SAME;  C. 
PRoFllK  OF  KH.IIT  loWKR  M«U.AR  SFRIF>:  tl, 
»  ROWNS  OF  j<AMK;  ',  IN<  ISOR-i  ANISE  SKRIFX, 
FKONT    VIEW. 


pREscoTT.  J  a  mi  a  r  If  1.1,  ISS-l. 
My  I>ear  Doctor:  The  s|)ei-imen 
sent  you  by  Allabach  is  different  from 
any  I  have  stvn  in  this  country. 
It  is  larjrcr.  the  «p|x»r  side  of  the  tail 
is  of  a  differtMit  color,  and  it  is  In- 
rlintHl  to  l»e  white  on  tlie  buttrnks  aixnind  the  tail.  The  black-tailetl  deer  of 
I'alifornia  diffci*s  more  widely  fn>m  the  mule  dtH»r  than  dot»s  the  white-taile<l 
dtvr.  The  only  j:*hh1  description  I  have  ever  stvn  of  it  is  in  Judire  Ca ton's  book. 
I  would  like  a  pair  of  the  rrossbills. 

Yours,  sintvn^ly.  (;kor<;e  Crook. 

I  inunediately  wrote  a  description  of  the  new  sjHvio,  but  the  manu- 
script was  withheld  from  publication  awaiting  a  nioiv  satisfactory 
tyjx^-sixHMinen,  which  was  not  obtainc«l  until  June  J\  l'^*>2,  when  I 
had  the  satisfaction  of  siving  x^veral  of  thcM*  divr  alive  and  of  killing 
the  type  on  Kinory  Peak  of  the  IX>g  Mountains,  wheiv  I  noted  its 
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*  range  as  from  1,500  to  1,868  meters  (4,921  to  6,129  feet)  in  the  zone 
of  alligator  juniper.  The  cattlemen  to  whom  I  showed,  the  specimen 
assured  me  that  the  species  was  recognized  by  them  as  different  from 
the  whitetail  or  the  mule  deer. 

In  1889  Dr.  I).  (J.  Elliot  saw  more  black-tailed  deer  in  the  ^fogol- 
lon  or  San  Francisco  Mountains  of  western  New  Mexico,  which  from 
his  description  I  supposed  to  be  the  Crook  deer. 

The  Hualapai  Indians  were  evidently  acquainted  with  this  deer, 
although  they  have  no  special  name  for  it.  When  shown  a  specimen 
and  asked  to  name  it,  an  Indian  named  Qua-su-la  replied,  "Akwa'ka. 
Mim  sabe !  "     But  the  Hualapai  call  the  mule  deer  "Akwa'ka.'' 

WTien  shown  the  skin  of  the  first  specimen  of  Crook's  deer,  the 
Hopi  vsaid  it  was  "  Pe  ash'  Book  tse  ga." 

We  saw  none  west  of  the  San  Luis  range,  and  learned  nothing  of 
its  habits  beyond  the  fact  that  it  is  agile  and  shy. 

ODOCOILEUS  HEMIONUS  CANUS  Merriam. 
KSXIOAK  MULE  DEER. 

OdocoileuH  hcmionus  vanuH  Merriam,  Proc  Wash.  Acad.  Scl..  Ill,  p.  VM\ 

Nov.  21),  11K)1  (original  description). 
Odocoilciis   hcmionus   canus.    Miller   and   Kehn.    l*roc.    Host.    Nat.    Hist., 

XXXI,  No.  ;i,  Aug.  27,  190.3,  p.  aS  (Syst.  Results  Study  N.  Am.  Main. 

during  1901  and  11K)2). 
[iUUmUH'wUiH  hrmionuH]  canns,  Elliot.  Field  Co\.  Mus..  Zool.  Ser.,  IV,  Pt. 

1,  1904,  p.  78  (Mam.  Mid.  Am.). 
Cuervo  (Cacalotc)  of  the  Mexicans. 
Akwa'ka  of  tlie  Hualapai  Indians  of  northern  Arizona. 
Sh(}'We'n''hua:  Cho-we'-e  hoolk-tsi-ffa';  Hchu-ivc'-nig-wuh  <)f  tlio  Hopi. 

Type'locality, — S'erra  en  iledia,  Chihuahua,  Mexico  (Type,  Xo. 
1)9361,  U.S.N.M.). 

Gear  graphical  range, — Inhabits  southwest  Texas,  New  Mexico, 
Arizona,  and  northern  Mexico,  ranging  from  the  Sonoran  to  the 
Boreal  zone  in  altitude.  On  the  Boundary  it  was  found  from  the 
Sierra  Blanca  Mountains,  Texas,  to  the  Iluachuca  Mountains,  Ari- 
zona. 

Desert  pt  iff  It. — Smaller,  paler,  and  grayer  than  in  iyi^iQwXOdoeoUeuH 
hemionus  from  Dakota.  It  also  differs  considerably  from  the  mule 
deer  of  northern  Arizona,  which  I  tentatively  include  with  it,  espe- 
cially in  having  a  trace  of  a  black  line  on  the  upper  side  of  the  tail,  and 
in  having  smaller  antlers  and  larger  hoofs.  An  immature  male  (No. 
Hii^^'-^^-^"-*!-)'  killed  at  White  Water,  Chihuahua,  Mexico,  June 
21, 1892,  is  first  described  l)ecause  coming  from  near  the  type  locality 
(Sierra  en  Media,  in  the  State  of  Chihuahua) .  This  individual,  which 
was  in  faded  winter  coat,  had  horns — probably  of  the  third  year — in 
the  velvet,  110  mm.  in  length,  showing  the  basal  snag.  The  aninuil 
was  small,  in  rather  poor  flesh,  and  rather  young  l)ut  with  mature 
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Fl(i.    21.— ODOCO ILEUS 

h  e  m  i  o  n  u  s  caxus. 
Metatarsal  gland. 
(Cat.  No.  2a'>70,  U.S. 

N.M.) 


dentition.  Its  weight,  iis  killed,  before  evisceration,  was  103  pounds 
(46.72  kilos.).  Head  and  neck  yellowish  drab-gray,  with  a  horse- 
shoe mark  of  brownish  black,  grizzled  posteriorly, 
occupying  the  crown;  blackish  along  the  anterior 
margin  of  th^  ear,  around  the  eye,  and  on  the  end 
of  the  muzzle,  laterally  and  superiorly,  the  latter 
connected  with  the  horse-shoe  mark  of  the  crown  by 
a  faint,  median,  dusky  line.  Muzzle  of  a  coarser 
pepper-and-salt  mixture  of  grizzled  drab.  Region 
from  base  of  ear  to  orbit  dirty  yellowish  gray. 
Inner  surface  of  ear  very  scantily  coated  with  long, 
crinkled,  grayish-white  hairs.  The  legs  are  ochra- 
ceous  buff  externally,  cream-buff  internally,  with 
,  ri«|  the  bushy  hair  surrounding  the  metatarsal  gland 

(fig.  21)  cream  buff.     The  tail  is  long  and  slender, 

1^    .]  short-haired,  bare  underneath  at  base,  white  with  a 

black  terminal  brush  of  bushy  hair;  there  is  a  faint 
indication  of  a  colored  line  along  its  upper  surface 
(fig.  22). 

An  adult  male  in  newly-acquired  winter  pelage 
(No.  ^^VV,  Am.  Mus.  Nat.  Hist.,  N.  Y.),  killed  at 
Fossil  Creek,  in  central  Arizona,  November  27, 
1885,  weighed  128  pounds  after  being  eviscerated 
and*hurig  up  in  camp  for  several  days.  Upper  parts  nearly  uniform 
grizzled  plumbeous-gray,  the  individual  hairs  being  pale  at  base, 
then  ash-gray,  subterminally  annulated 
with  w^hite,  the  i^ointed  tips  being  black; 
underparts,  from  neck  to  hinder  abdomen, 
fuliginous-black,  darkest  in  the  median 
line,  this  color  extending  well  up  on  the 
flanks  and  gradually  becoming  grayish; 
throat  whitish ;  inner  side  of  limbs  whit- 
ish, this  gradually  shading  into  the  brown- 
ish-yellow color  of  the  outside  of  the 
limbs;  outer  surface  of  the  fore  legs,  down 
to  the  ankle,  and  of  the  hind  legs,  down  to 
the  tibio-tarsal  joint,  colored  like  the  back, 
but  with  a  slight  mixture  of  reddish  or 
yellowish  brown. 

A  young  buck  (No.  285,  Mearns's  collec- 
tion), killed  at  the  same  time  and  place, 
having  singly-forked  horns,  is  indistin- 
guishable   in    coloration    from    the    adult 

above  described,  save  that  the  blackish  area  inclosed  by  the  eai's,  eyes, 
and  horns  is  less  grizzled  and  mixed  witli  gravish  white.     The  white 


Fl(..  iri.— DIMKOILKI'S  HKMIONVH  CA- 
MS,  <(.  rPI'KR  .HI  R FACE  OK  TAIL; 
h.  I.oWKK  SIKFACK. 
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of  the  throat  and  inner  aspect  of  limbs  above  is  nearly  pure  and  un- 
mixed. The  head  and  neck  lack  the  fullness  of  the  old  stag,  being 
sha|>ed  like  the  docs. 

Two  old  does  (Nos.  283  and  284,  Mearns  collection),  killed  at  the 
same  time  and  place  as  the  two  males  last  described,  differ  in  color  in 
being  much  paler,  with  more  yellowish  suffusion  throughout,  espe- 
cially in  the  region  of  the  axillae  and  upon  the  outer  side  of  the  hips. 

An  adult  male  (No.  293,  Mearns  collection),  killed  between  Clear 
and  Sycamore  creeks,  tributaries  of  the  Verde  River  in  central  Ari- 
zona, December  22,  1885,  weighed  about  175  pounds.  This  specimen 
had  developed  a  coarse,  almost  shaggy  coat,  having  completed  the 
winter  dress  which  hunters  designate  the  "  blue  "  coat.  The  hairs  of 
the  upper  parts  are  bluish  gray,  but  black  and  white  annuli  and 
points  give  a  general  pepper-and-salt  effect  to  the  coloration.  The 
individual  hairs  are  very  pale  bluish  gray  at  base,  subterminally 
annulated  with  w^hitish,  the  rings  succeeded  by  tapering  black  points. 
The  color  is  darkest  in  the  median  line  above,  especially  from  between 
the  horns  to  the  interscapular  region  and  on  a  tuft  of  long  hair  at  the 
end  of  the  rump,  covering  the  base  of  the  tail,  in  these  places 
many  of  the  hairs  being  black  throughout  or  with  a  very  broad  point- 
ing of  black  and  narrow  annuli  of  whitish.  Upon  the  sides  and  hips 
the  annuli  are  broader  and  rusty  tinted,  giving  a  paler  and  slightly 
ferruginous  cast  to  those  parts.  The  hair  surrounding  the  white 
buttocks  is  more  decidedly  rusty.  The  chest  is  sooty-plumbeous, 
darkest  in  front,  fading  to  w^hite  on  the  inner  surface  of  the  thighs 
and  hinder  part  of  the  abdomen,  the  white  of  the  latter  parts  chang- 
ing to  pale  yellowish  brown  on  the  inner  side  of  the  limbs  at  the  heel. 
The  mixed  gray,  black,  and  white  color  of  the  dorsum  extends  down- 
ward upon  the  outer  side  of  the  hind  limbs  nearly  to  the  heel,  the 
ferruginous  washing  to  the  white  annuli  appearing  more  strongly 
below,  though  changing  quite  abruptly  to  rusty  brown  just  above  the 
heel  joint.  The  axillae  are  white,  changing  upon  the  lower  part. of 
the  fore  limbs  to  creamy  white.  The  color  of  the  outer  side  of  the 
forearm,  from  the  elbow  to  the  wrist,  gradually  becomes  rusty  brown. 
Below  the  radio-carpal  joint  the  fore  limb  is  creamy  white  on  the  inner 
and  posterior  surfaces  down  to  the  upper  digits.  The  interdigital 
region  is  densely  coated  with  long  hairs,  which  are  darker  than  the 
surrounding  hair,  this  perhaps  being  due  to  earth  staining.  The 
anterior  and  outer  aspect  down  to  the  hoofs  is  distinctly  rusty  or 
cinnamon  color,  the  hairs  being  sooty  at  base  instead  of  unicolor 
throughout,  as  are  the  w^hitish  hairs  of  the  opposite  surface.  The  hind 
limbs,  from  the  tibio-tarsal  joint  to  the  hoofs,  are  rusty  yellowish 
brown  upon  the  outer  surface,  and  much  paler  upon  the  inner  aspect, 

300:d0— Xo.  5(V— 07  M 13 
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There  is  a  long  tuft  of  dense  hair  of  slightly  darker  color  upon  the 
inner  side  of  the  tarsus  between  the  heel  and  up^jer  articulating  sur- 
face of  the  bone,  and  a  similar  growth  upon  the  outer  side  in  the 
region  corresponding  to  the  extent  of  the  tarsal  gland,  which  begins 
0  mm.  below  the  upper  articulation,  and  measures  144  mm.  in  length, 
the  surrounding  hairs  measuring  27  mm.  in  length.  The  head  is 
grayish,  with  the  usual  black  horseshoe  mark,  grizzled  within,  occu- 
pying the  forehead,  and  blackish  along  .the  anterior  margin  of  the 
ear,  around  the  eye^  and  on  the  end  of  the  muzzle.  The  tail  is  naked 
at  base  l)elow,  white  all  around  on  basal  portion,  with  a  heavily 
expanded  black  brush  at  the  extremity ;  underside  bare  nearly  to  the 
black  tip. 

The  summer  coat  of  this  deer  is  short  and  scanty,  and  of  a  reddish- 
brown  color.  An  adult  female  (No.  G12,  Mearns's collection) ,  killed  at 
Bakers  Butte,  Mogollon  Mountains,  central  Arizona,  altitude  8,000 
feet,  July  20, 1887,  weighed  105  pounds,  after  evisceration  and  removal 
of  the  feet.  As  killed,  it  probably  weighed  about  150  pounds.  The 
upper  parts  are  ash  gray,  densely  overlaid  by  yellowish  brown;  chin, 
throat,  and  inner  side  of  limbs  white;  chest  without  any  of  the 
sooty  black  color  of  the  winter  dress ;  eyelids  black.  An  adult  male, 
killed  by  (ien.  (Jeorge  Crook  at  Mud  Tanks,  20  miles  east  of  Fort 
Verde,  Arizona,  Octolxn*  2,  1884,  had  the  horns  hardened,  but  still 
entirel}  covered  by  "'  velvet,"  and  had  acquired  the  bluish  winter 
pelage. 

The  young  are  usually  born  during  the  late  spring  and  summer 
months,  and  at  first  have  a  spotted  coat,  in  which  I  have  seen  them  as 
late  as  the  end  of  October,  in  the.  mountains  of  central  Arizona. 
One  of  a  pair  of  twin  bucks,  in  spotted  coat,  taken  in  the  Black  Hills, 
near  Jerome,  Arizona,  about  October  1,  1887,  is  described  in  my 
notes  of  October  9  as  follows:  The  eyes  are  large  and  exceedingly 
beautiful,  the  eyelids  having  long  black  lashes.  The  location  of  the 
tarsal  and  metatarsal  glands  is  marked  by  well-defined  tufts  of  yel- 
lowish brown  hair.  The  dorsum  is  yellowish  brow^n,  with  chains  of 
small  white  spots.  Pelage  of  upper  parts  ash  gray,  much  mixed 
with  yellow  brown,  the  head,  ears,  shoulders,  and  flanks  being  the 
purest  ash  gray.  The  back  is  decidedly  brown,  darkest  in  the  median 
lii\e,  in  an  area  defined  by  longitudinal  rows  of  white  spots  extend- 
ing from  the  occiput  to  the  rump  on  either  side  of  the  spine.  There 
are  a  few  white  spots  lower  down,  upon  the  fore  part  of  the  shoul- 
ders, several  irregular  rows  upon  the  sides,  and  others  extending  much 
lower  upon  the  thighs.  The  outer  side  of  the  limbs  is  decidedly  yel- 
lowish and  the  inner  side  soiled  white.  The  base  of  the  ears  exter- 
nally, sides  of  head,  lower  jaw,  and  throat  are  ashy  white.  Nasal 
pad  and  hoofs  glossy  black.     Edge  of  ear  narrowly  rimmed  with 
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Fio. 


23.— ODOCOILEU8     HEMIONU8     CANU8.        EL    PASO,   TEXAS. 

(Cat.  No.  63144,  U.8.N.M.) 


white.  A  large  ovate  spot,  occupying  nearly  the  whole  forehead,  is 
dusky  from  a  liberal  admixture  of  black  hairs;  along  its  outer  border 
this  spot  becomes  nearly  black.  There  is  a  black  area  adjoining  the 
nasal  pad,  which  is  pro- 
longed backward  along 
the  upper  lip,  becom- 
ing obsolete  at  the  an- 
gle of  the  mouth  and 
indistinct  across  the 
lower  jaw.  Tufts  of 
yellowish  brown  hair 
mark  the  places  where 
the  horns  are  to  appear.  The  outer  surface  of  the  ears  is  blackish 
along  the  border  terminally ;  there  is  a  dusky  spot  on  lower  border  #f 
inside  of  the  ear  and  a  blackish  spot  between  the  ears.     The  chest  and 

breast  are  dark  fuliginous. 
Abdomen,  inguinal  region, 
buttocks,  and  basal  portion 
of  tail  i)ure  white.  The 
animal  was  molting  and  the 
white  spots  rapidly  disap- 
pearing. Hunters  informed 
me  that  the  spotted  coat  in 
fawns  of  the  nmle  deer 
lasts  but  a  few  weeks. 

Skull  and  teeth, — Com- 
pared with  the  white-tailed 
deer  of  the  Odocoileus 
americanus  group,  which 
includes  O,  texanus  and  0. 
(Off est  of  the  present  work, 
skulls  of  the  members  of  the 
mule-deer  group  have  the 
brain-case  low  and  flat- 
tened (fig.  23).  The  pos- 
terior facets  of  the  occipital 
condyles  are  concave  in- 
ternally instead  of  straight 
or  convex.  The  lachrymal 
fossa  is  large  and  very 
deep.  The  vomer  is  fused  to  the  basisphenoid  instead  of  hanging 
free  (fig.  IIV/).  The  premaxillary  very  rarely  articulates  with  the 
na.sal  bone,  l)eing  intercepted  by  a  broad  process  of  the  maxilla.  The 
mandibular  ramus  is  more  nearly  vertical.    The  lateral  teeth   (fig. 


Fio.  24.— Teeth  of  Odocoilki's  hemionus  canus.    (Cat. 
No. 63144,  r.S.N.M.)  a.  Profile  of  bight  UPPER  MOLAR 

8ERIE8:  h,  CROWNS  OF  RIGHT  UPPER  MOLAR  SERIES;  r. 
PROFILE  OF  RIGHT  LOWER  MOLAR  SERIES;  d,  CROWNS  OF 
RIGHT  LOWER  MOLAR  SERIES;  «,  INCISOR-CANINE  SERIES, 
FRONT  VIEW. 
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24:a-d)  are  very  large,  the  premolars  are  relatively  wider,  and  the 
second  and  third  premolars  more  deeply  grooved  internally  than  in 
members  of  the  americanus  group ;  and  the  incisors,  notably  the  sec- 
ond, are  broader  and  the  series  more  spreading  (fig.  24<?). 

The  horns, — The  members  of  the  mule  deer  group  are  distinguished 
by  dichotomous  horns.  Variations  in  a  selected  series,  from  central 
Arizona  are  shown  in  the  table  of  measurements  on  pages  204  and  205, 
to  which  the  diagram  below  (fig.  25)  relates.  The  subspecies  eanvs 
differs  from  typical  hemionus  in  having  the  antlers  lighter  and  more 
slender;  as  in  that  form,  the  beam  is  short,  and  concave  anteriorly  In 
j^oung  bucks  the  horns  begin  during  the  first  year  as  simple  spikes, 
which,  when  shed,  are  replaced  by  singly  forked  ones,  whose  successors 
become  more  complex  and  compoundly  dichotomous.  The  horns  can 
be  detected  beneath  the  skin  before  the  spotted  coat  of  the  male  fawn 
has  entirely  disappeared.     In  central  Arizona  I  saw  a  half-grown 

buck,  still  suckling,  which  had  horns 
just  starting  through  the  skin,  on 
December  20,  1885. 

In  the  high  region  of  central  Ari- 
zona the  nuile  deer  carry  their 
horns  throughout  the  month  of  Feb- 
ruary. On  April  11,  1887,  I  killed 
an  old  buck  that  had  recently  shed 
its  antlers,  at  Pecks  Lake,  Upper 
FK3.  25.-DIAORAM  OF  ANTLKR8  OK  odocci-  ^^1*^6  Vallcy,  ccutral  Arlzoua. 
LEi'8  HEMIONUS  CANU8.  ( FoF  Use  of  letter-    Bucks  killed  in  the  Mogollon  and 

ing  see  tables  on  pp.  206-7.)  o         t^  •  ^    •  t  <    a 

han  t  rancisco  mountains,  June  1  to 
20,  1887,  had  grown  horns  varying  in  length  in  different  individuals 
from  2  to  about  10  inches.  During  August  and  Septembt^r  I  saw  small 
lierds  in  the  mountains  of  central  Arizona,  composed  entirely  of  old 
bucks,  carrying  large  heads  of  vascular  antlers  in  full  velvet.  Two 
bucks,  killed  November  9,  1885,  on  Ash  Creek,  Yavapai  County,  Ari- 
zona, furnish  my  earliest  record  of  horns  entirely  free  from  velvet.  A 
fine  old  buck,  shot  by  {Jen.  (leorge  Crook  at  Mud  Tanks,  central  Ari- 
zona, October  2,  1884,  had  antlers  which  had  become  hardened  and 
nonvascular,  but  still  retained  their  coating  of  velvet  throughout.  In 
November  the  velvet  finally  disappears  from  the  horns,  except  in  the 
abnormal  males  known  to  the  frontiersmen  as  "  cactus  bucks.""' 

Among  the  abnormal  horns  of  the  mule  deer  I  have  seen  the  fol- 
lowing: On  August  20,  1887,  Mr.  MacFarland «  brought  a  female 

« Mr.  Andrew  MncFarland,  whose  authority  I  shaH  frequently  cite,  guided 
the  expecUtion  conunnnded  by  Lieut.  A.  W.  Wlii|)|)Ie  from  tlie  Mississippi  River 
to  the  raeifif  Ocean,  by  a  route  near  the  thirty-fifth  paraUel,  when  surveying  a 
railroad  route  to  the  racifie  in  1858  and  1854. 
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mule  deer  having  horns  in  the  velvet  to  my  camp  at  Bakers  Butte, 
in  the  Mogollon  Mountains.  This  head  was  sent  to  the  American 
Museum  of  Natural  History  in  New  York. 

More  common  than  horned  females  are  the  "  cactus  bucks,"  emas- 
culated males  in  which  the  horns,  if  shed,  are  not  again  renewed,  or, 
if  with  horns,  retain  them  permanently  in  the  velvet  with  remark- 
able distortions.  Of  these  I  have  examined  five  individuals  in 
(»entral  Arizona  and  two  in  southwestern  New  Mexico.  All  were 
without  testicles.  In  No.  165,  Mearns's  collection,  killed  January  20, 
1885,  on  Beaver  Creek,  Verde  Valley,  central  Arizona,  osseous  ped- 
icles for  the  support  of  horns  were  developed  but  entirely  overgrown 
by  skin  and  short  hair;  and,  as  usual,  the  testicles  were  absent. 
The  remaining  six  had  snaggy,  scragged  horns,  more  or  less  coated 
with  withered  velvet.  In  shape  the  horns  varied  from  an  intricate 
mass  of  radiating  prongs  to  single  crooked  spikes  with  a  cluster  of 
lesser  ones  at  the  base,  no  two  being  alike  even  on  the  same  head. 
Specimen  No.  612,  skin  and  skull,  Mearns's  collection,  in  the  American 
Museum  of  Natural  History,  New  York,  shot  by  me  at  Bakers  Butte, 
central  Arizona,  August  3,  1887,  is  a  good  example  of  a  "  cactus  " 
buck.  It  had  four  good  sized  teats  and  no  testicles.  Cactus  bucks 
are  usually  fat  and  are  considered  superior  to  others,  the  meat  being 
good  at  all  seasons. 

Weight, — The  weight  of  old  males  of  the  Arizona  mule  deer  was 
estimated  at  175  to  220  pounds  by  Maj.  Charles  E.  Bendire,  who  had 
much  experience  in  the  early  seventies,  when  stationed  in  the  field 
with  troops  at  old  Fort  Lowell,  near  Tucson.  The  estimate  is  based 
on  specimens  actually  weighed  and  agrees  with  the  slender  data  that 
I  am  able  to  present  in  the  accompanying  table  (p.  208).  The  weight 
of  an  adult  male  (No.  612,  Mearns's  collection),  killed  July  26,  1887, 
at  Bakers  Butte,  Mogollon  Mountains,  central  Arizona,  was  estimated 
at  150  pounds,  as  it  weighed  105  pounds  after  bleeding,  evisceration, 
and  removal  of  its  four  feet. 

Habits  and  local  diatrihrition, — In  central  Arizona  the  mule  deer 
ranges  upward  in  summer  to  the  highest  boreal  summits  of  the  Ter- 
ritory and  down  in  winter  to  the  lowest  valleys,  when  the  mountains 
are  frozen  and  covered  with  snow.  The  young  are  born  on  the  sum- 
mer range  in  the  mountains  and  on  the  higher  mesas,  but  I  am  not 
able  to  determine  the  exact  time  of  year,  except  that  I  saw  a  doe  and 
fawn  near  Fort  Verde  in  the  middle  of  July,  1884.  Of  seven  females 
brought  in  to  our  camp  at  Monument  No.  15,  about  50  miles  west 
of  the  Rio  Grande,  March  20  to  April  7,  1892,  two  were  pregnant, 
containing  a  single  fetus  each.  Mr.  Charles  Ryall  brought  twin 
fawns,  in  the  spotted  coat,  to  Fort  Verde  from  the  Black  Hills,  near 
Jerome,  in  Yavapai  County,  Arizona,  October  1,  1887.    I  saw  two 
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young  fawns  in  a  herd  of  ten  mule  deer  November  25,  1884,  on  Ash 
Creek,  central  Arizona.  A  large  fawn,  whose  horns  were  appearing 
through  the  skin,  was  killed  December  29,  1885,  at  Fort  Verde,  Ari- 
zona. Its  mother  was  also  shot  and  her  udder  was  filled  with  milk. 
On  the  Mexican  Border  I  saw  a  herd  of  does  and  fawns  of  the  season 
at  Monument  No.  64,  at  the  lower  timber  line  of  San  Luis  Moun- 
tains, June  29,  1892.  But,  as  mentioned,  these  data  fail  to  fix  exactly 
the  period  during  which  the  young  are  usually  born. 

Owing  to  the  gentleness  or  stupidity  of  the  mule  deer  and  the  open- 
ness of  the  country  that  it  occupies,  this  fine  deer  is  perhaps  doomed 
to  an  early  extinction,  in  view  of  which  deplorable  probability  I  will 
give  its  Arizona  range,  as  known  to  me  in  the  eighties,  with  more 
detail  than  would  be  otherwise  required.  Major  Bendire's  command 
killed  196  deer,  the  majority  of  them  O.  couesi^  on  hunting  trips  from 
Camp  Lowell,  Arizona,  in  the  autumn  of  1872.  When  I  reached  Fori 
Verde  in  March,  1884,  the  white-tailed  deer  had  entirely  disappeared 
from  that  region,  although  a  few  remained  in  oak  and  juniper  woods 
on  the  rim  of  Bloody  Basin,  between  forts  Verde  and  McDowell ;  but 
mule  deer  were  numerous  from  1884  to  1888  in  the  valleys  and  low 
mesas  from  November  to  April,  and  very  abundant  in  the  forested 
mountains  during  the  remainder  of  the  year.  The  range  included 
the  entire  area  drained  by  the  Verde  Valley;  and  I  saw  them  on 
every  important  tributary  as  far  south  as  Bloody  Basin.  Hunting 
parties  of  soldiers  sent  out  from  Fort  Verde  frequently  returned  with 
wagon  or  pack  train  loaded  with  mule  deer,  antelope,  and  turkeys; 
l)ut  a  diminution  in  the  amount  of  game  was  apparent  before  I  left 
the  Territory  in  1888.  North  and  west  of  the  Verde  Valley  I  find 
mention  of  this  deer  in  my  notes  at  the  following-named  points  in 
Arizona :  Hutchinson's  horse  ranch,  on  the  divide  between  the  Verde 
nnd  Agua  Fria  valleys;  Ash  Creek,  Agua  Fria  Valley;  Squaw  Peak; 
Black  Hills;  near  Prescott,  on  Lynch  Creek,  and  at  Point  of  Rocks, 
on  Granite  Creek;  Hells  Canyon;  Ash  Fork;  Stones  Lake,  Black 
Tanks,  Cataract  Creek;  Colorado  Canyon,  between  Cataract  Creek 
and  Pine  Springs;  at  Pine  Springs;  Colorado  River  at  Vitz's  Cross- 
ing; through  the  San  Francisco  forest;  at  Flagstaff;  and  on  San 
Francisco  Mountain,  where  we  found  it  ranging  to  the  highest  aspen 
timber  in  early  June,  1887,  and  were  informed  that  its  range  extends 
to  the  upper  timber  line,  and  that  it  sometimes  crossed  the  highest 
notches  of  the  mountain.  It  was  still  abundant  around  Flagstaff. 
East  and  south  of  the  Verde  it  was  noted  as  follows :  On  the  Mogollon 
Mesa,  at  Rattlesnake  Tanks;  Stonemans  Lake;  Pine  Springs; 
Wood's  Ranch;  Quaking  Asp  Settlement;  on  the  heads  of  Oak, 
Clear,  Fossil,  Sycamore,  Pine,  East  Fork,  and  Turbine  creeks;  at 
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Saw  Log;  Mud  Tanks;  Baker>s  BiitU»;  Fern  Spring;  (ienerals 
Springs;  Lake  Tanks;  and  Mormon  Lake;  in  Tonto  Basin,  at  Natural 
Bridge,  Pine  Creek:  Strawberry  Valley;  Pine  Creek  Settlement: 
Payson ;  Tonto  Creek ;  Canyon  Creek ;  Cibicu  Creek ;  Corduroy  Creek ; 
Forest  dale;  Camp  Apache;  \\Tiite  and  Black  rivers;  between  San 
Carlos  and  Coyote  Springs ;  Globe  City ;  Wheatfield ;  Mazatzal  Moun- 
tains, and  Wild  Rye.  In  1885,  when  accompanying  a  cavalry  com- 
mand from  Fort  Verde,  Arizona,  to  Texas,  mule  deer  wepe  noted  as 
follows :  One  was  shot  by  a  member  of  the  Third  Cavalry  Band  near 
Antelope  Station,  Yavapai  County,  Arizona,  March  26, 1885;  a  large 
herd  seen  and  one  shot  in  the  foothills  near  Hall's  ranch,  on  New 
River,  March  28 ;  several  noted  as  seen  between  Mountain  Spring 
and  Tres  Alamos,  on  San  Pedro  River,  April  8;  noted  from  Steins 
Pass  to  Lordsburg,  New  Mexico,  April  15;  between  Lordsburg  and 
Separ  April  16;  from  Separ  to  Gage  April  17;  returning,  a  herd  was 
seen  in  cedar-clad  foothills  near  Dragoon  Summit,  Arizona,  May  2; 
at  Bumble  Bee  and  Antelope  stations  May  18;  and  between  Antelope 
and  Hances  Cienega  May  19,  1885. 

As  soon  as  snow  falls  in  the  mountains,  the  deer  begin  a  gradual 
descent  to  their  winter  ranges  in  the  foothills  and  valleys.  We  saw 
them  between  San  Carlos  and  Coyote  Springs  October  19,  1884;  at 
the  lower  border  of  the  pine  zone  October  2,  1884;  and  in  the  red 
juniper  zone  by  the  end  of  October. 

Not  all  of  the  deer  leave  the  Verde  Valley  (3,300  feet)  in  summer, 
for  occasionally  they  were  noted  in  my  diary ;  one  July  16,  within  a 
mile  of  fort ;  one  female  adult  September  21. 

Maj.  Thomas  Elwood  Rose  saw  three  mule  deer  on  Live  Oak 
Creek,  near  the  Pecos  River,  in  Tom  Green  County,  Texas,  and  killed 
two  of  them,  in  March,  1883.  In  1803  a  hunter  named  Patrick 
Keene  told  me  that  one  winter  some  years  previously  a  small  herd  of 
mule  deer  appeared  near  Brackettville,  Kinney  County,  Texas,  and 
that  probably  all  were  killed.  No  others  had  been  seen  in  that  region. 
In  a  letter  from  Dr.  Paul  Clendennin,  dated  Fort  Davis,  Texas, 
August  9,  1885,  mule  deer  were  spoken  of  as  abounding  in  the  moun- 
tains near  F'ort  Davis,  where  he  intended  spending  "  the  first  week 
or  ten  days  of  September"  of  that  year  in  hunting  them.  On  the 
Mexican  Line  our  first  mule  deer  was  killed  at  a  horse  ranch  in  the 
Sierra  Blanca  Mountains  of  southwestern  Texas,  and  from  that  point 
to  the  San  Luis  Mountains  (Monument  No.  65)  it  was  found  near 
every  station.  Several  large  herds  were  found  in  the  Potrillo,  Camel, 
Seca,  and  Aguila  mountains,  March  19  to  April  7,  1892.  Some  were 
killed  in  the  mountains  of  New  Mexico,  near  Mosquito  Springs,  in 
April  and  May,  1892.  Others  were  shot  at  Dog  Spring,  New  Mexico, 
at'WTiite  Water,  Chihuahua,  and  in  the  San  Luis  ^lountains.     West 
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of  the  San  Luis  divide  it  was  found  in  the  Guadahipe  Canyon,  and 
as  low  as  1,133  meters,  or  3,717  feet,  in  the  San  Bernardino  Valley. 
None  were  seen  west  of  the  Huaehuca  Mountains.  The  species  oc- 
curs in  the  Santa  Rita  and  Santa  Catalina  mountains  to  the  north- 
ward, and  also  about  Tombstone. 

The  mule  deer,  in  spite  of  its  large  ears  and  peculiar  gait,  is  a 
splendid  animal.  In  summer  the  does  and  their  progeny  of  differ- 
ent ages  form  herds  apart  from  the  old  males.  At  this  season  the 
horns  of  the  bucks  are  soft,  and  a  number  may  be  seen  associating 
amicably  together,  all  in  the  reddish  summer  coat,  and  presenting 
a  stirring  spectacle  as  they  go  bounding  through  the  open  pine»woods, 
clearing  tree  trunks  and  obstacles  of  any  sort  with  prodigious  bounds. 
In  December  the  bucks  fight  fiercely  with  each  other,  their  necks 
become  greatly  enlarged,  and  their  flesh  so  strongly  musky  that  it  is 
scarcely  fit  for  food.  At  all  seasons,  if  wounded  or  at  bay,  the  bucks 
will  fight  bravely  with  horns  or  feet. 

Grass  is  not  the  principal  food  of  the  mule  deer  in  Arizona. 
Grass  is  eaten,  sometimes  in  large  amount;  but  shrubs,  leaves,  and 
many  small  plants  are  more  often  eaten.  It  is  extravagantly  fond 
of  acorns,  especially  those  of  the  evergreen  oak  (Qnereus  emoryi). 
It  usually  feeds  in  the  morning  and  evening,  spending  the  hottest 
part  of  the  day  in  the  shade  of  a  tree  or  rock.  It  is  also  apt  to  go  to 
water  in  the  evening  or  early  morning,  and,  hunters  say,  on  moon- 
light nights. 

No  wild  animal  of  the  region  is  so  valuable  to  man  as  this  deer,  and 
especially  to  the  Indian,  whom  it  supplies  with  meat,  clothing, 
shelter,  and  numerous  utensils  made  from  its  skin,  tendons,  or  skele- 
ton. Its  charred  bones  and  various  tools  fashioned  from  the  bones 
and  teeth  were  usually  found  in  the  deserted  buildings  and  cave 
dwellings  formerly  occupied  by  the  extinct  peo^^le  known  as  the 
Cliff  Dwellers,  in  the  Verde  Valley.  Moccasins  made  from  the  neck 
skin  of  the  mule  deer  are  almost  as  good  as  those  made  from  moose 
skin.  Young  mule  deer  make  delightful  pets.  In  the  autumn  of 
1887,  twin  male  fawns  were  presented  to  Maj.  E.  K.  Otey  at  Fort 
Verde,  Arizona,  and  immediately  gained  the  friendship  of  the  entire 
garrison.  They  were  still  in  the  spotted  coat,  and  were  fond  of  cows' 
milk,  but  ate  a  variety  of  food.  One  was  brought  to  a  Jersey  cow 
whose  calf  had  been  taken  away.  The  cow  licked  it  affectionately 
and  permitted  it  to  suckle,  which  it  did  with  alacrity.  These  fawns 
soon  ate  potatoes,  turnips,  sweet  potatoes,  -watermelons,  apples, 
mesquite  beans,  and,  in  short,  almost  any  vegetable  food,  to  say  noth- 
ing of  shavings,  sawdust,  scraps  of  paper,  rags,  and  other  rubbish. 
They  were  gentle,  fawning  like  dogs  on  those  they  knew,  and  climbed 
upon  one,  w^ith  fore  legs  bent,  to  he  petted.  Full  of  curiosity,  on 
entering  a  house  they  inspected  every  article  of  furniture  and  peered 
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into  every  nook  and  cranny  of  the  rooms.  On  seeing  a  dog,  they 
stopped  short,  standing  like  statues,  eyeing  it  intently.  Their  gait 
was  always  extremely  graceful,  whether  trotting  or  bounding  along 
at  a  run.  They  liked  to  rub  their  heads  against  those  whom  they 
knew  well,  and  to  climb  up  upon  them  as  a  dog  does  when  asking  to 
be  petted ;  but  they  would  butt  and  kick  vigorously  if  strangers 
tried  to  pick  them  up  or  to  carry  them.  Their  voice  was  singular. 
When  deserted  by  their  friends  they  bleated  quite  loudly  and  looked 
for  them  in  all  directions.  At  first  they  made  a  low  sound,  like  the 
squeak  of  a  rat,  that  gradually  increased  in  volume  until  it  could 
fairly  be  called  a  bleat.  When  sleeping  in  the  pine  forest  near 
Flagstaff,  Arizona,  in  1886,  my  "  campaign  "  hat  was  pushed  from 
my  face  early  one  morning  and  I  beheld  a  large  buck  standing 
beside  me.  It  was  a  tame  mule  deer  that  ranged  at  will  about  the 
town  of  Flagstaff. 

In  1892,  when  the  main  supply  camp  of  the  International  Bounda- 
dary  Commission  was  located  at  White  Water,  Chihuahua,  the  water- 
ing place  of  a  herd  of  mule  deer,  a  buck  came  and  drank  its  fill  from 
the  cook's  water  barrel,  under  a  tent  fly,  in  the  midst  of  the  large 
camp  one  morning  at  daybreak. 

The  Mexican  cougar  or  mountain  lion  {Felis  oregonensis  aztecus) 
destroys  great  numbers  of  deer,  and  it  is  not  uncommon  to  find  the 
remains  of  deer  that  have  been  recently  slain  by  it  and  hidden  in 
caves  or  among  shrubbery  and  rocks.  In  1855,  I  found  a  large  male 
mule  deer  that  had  been  killed  but  a  few  hours  before  by  a  cougar. 
There  were  evidences  of  a  severe  struggle,  which  showed  that  the 
cougar — perhaps  a  small  one — had  encountered  difficulties  in  the  un- 
dertaking. On  December  11,  1885, 1  found  a  deserted  den  of  bears  in 
a  cave  on  Clear  Creek.  In  it  were  many  broken  bones  of  deer  and  the 
fresh  tracks  of  a  cougar. 

In  the  autumn  of  1885  Messrs.  Edward  and  Frank  Jordan  found 
a  fat  d^e  that  had  been  killed  by  a  cougar  and  covered  with  brush 
near  their  mining  claim  on  Squaw  Peak,  one  of  the  Verde  Mountains. 

Coyotes  and  other  wolves  follow  the  mule  deer  and  drag  down 
those  that  have  been  disabled  by  wounds  or  sickness;  but  they  do 
much  greater  damage  by  destroying  newly-born  fawns  that  have  l)een 
left  hidden  by  their  mothers.  On  several  occasions  I  saw  golden 
eagles,  always  in  pairs,  following  herds  of  does  and  fawns;  but  I 
never  saw  them  make  an  attack  upon  the  deer,  although  I  felt  certain 
that  they  were  following  them  with  that  object. 

I  have  known  but  one  case  of  the  death  of  a  mule  deer  from  acci- 
dent. On  the  wagon  road  from  Fort  Verde  to  Flagstaff,  Arizona,  on 
a  high,  juniper-clad  mesa,  I  looked  into  a  wonderful  cave,  in  lime 
rook,  beneath  a  layer  of  volcanic  scoria,  and  could  discern  the  horns 
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and  skeleton  of  a  mule  deer  that  had  gotten  into  this  i>itfall,  prob- 
ably when  the  entrance  was  blocked  with  drifted  snow. 

When  hunting  a  herd  of  frightened  deer,  near  Fort  Verde,  the 
terrified  creatures  rushed  over  a  vertical  cliff,  at  the  edge  of  a  mesa, 
and  disappeared.  Ijooking  over  the  edge,  and  expecting  to  see  them 
all  dead  and  mangled  below,  I  was  astonished  to  see  the  herd  strung 
out  along  several  narrow  ledges,  whence  they  all  reached  the  bottom 
of  the  canyon  in  safety ;  and  I  am  glad  to  say  that  not  one  of  them  fell 
to  our  guns.  On  another  occasion,  in  the  middle  of  July,  1884,  when 
riding  over  a  mesa  only  a  mile  or  two  east  of  Fort  Verde,  in  the  cen- 
tral part  of  Arizona,  I  came  close  upon  a  doe  and  little  fawn  that 
were  lying  in  the  shade  of  a  red  juniper  tree.  They  sprang  to  their 
feet,  looked  at  me  an  instant,  and  cantered  to  the  edge  of  a  deep 
canyon  close  by  and  disappeared.  I  rode  instantly  to  the  edge  of  the 
canyon,  but  the  deer  had  already  reached  the  bottom  of  it.  It  seemed 
incredible  that  the}^  should  have  done  so,  as  the  canyon  was  deep, 
precipitous,  and  very  rocky ;  and  this  fawn  could  not  have  been  more 
ihan  two  months  old.  It  was  indeed  a  remarkable  feat  of  agility. 
Having  reached  the  bed  of  the  canyon  both  stopped  and  gazed  fixedly 
at  me,  then  alternately  trotted  a  little  way  and  stopped  to  look. 
Riding  along  the  bluff  I  startled  them  again  and  watched  them  gallop 
off  a  mile  or  more  toward  Beaver  Creek. 

When  frightened,  deer  pay  no  heed  to  the  sharp-spined  cactus; 
and  all  that  I  have  skinned  have  had  cactus  spines  embedded  in  the 
tissues  next  to  the  bones  of  the  limbs.  These  must  cause  pain,  as 
before  becoming  encysted  much  inflammation  is  set  up.  Parasites 
also  cause  them  much  annoyance,  and  endanger  their  lives  by  affect- 
ing their  sense  of  hearing  and  of  smell.  Ticks  infest  their  ears, 
penetrating  to  the  drimi,  and  sometimes  blocking  up  the  external 
auditory  canal.  In  one  instance  a  dozen  ticks  w^ere  removed  from  the 
canal,  where  they  had  created  an  intense  inflammation,  the  skin  hav- 
ing peolyd  f>ff^(VD4^Iy,  leaving  a  red,  inflamed  surface.  These  ticks 
were  preserved,  and  subsi^quently  identified  as  the  western  cattle 
tick  {Ixodes  horh)  by  Mr.  William  Beutenmiiller.  A  large,  grub- 
like larva,"  measuring  25  by  10  mm.  when  not  in  motion,  was  found 
to  be  a  very  common  parasite  upon  the  nasal  mucous  membrane  of 
this  deer,  in  central  Arizona.  These  parasites  must  be  a  source  of 
almost  intolerable  suffering  to  the  deer,  beside  rendering  them  an 
easy  prey  to  their  enemies. 

a  The  larva  Infesting  the  nasal  cavity  of  the  mule  deer  is  of  the  family 
CEstridw,  possibly  (Kstrus  oris  Linnaeus,  a  parasite  of  the  mucous  membrane 
of  the  sheep.  Another  species  {Hypoilerma  tarandi)  infests  the  reindeer  In 
like  manner. 


MAMMALS  OF   THE   MEXICAN   BOUNDABT. 


203 


a 


< 


2  "O  2 

?  as  g 

-     .d  ^  o 

.   S  §  2 

»   S  o  A 

"v    o  oJ  •• 

>  a  I  g 

■SI'S.  5 

3,  a  «  0)  > 

00  ^  Q  Q 


jaq^aJSo)  udsfv)  qi^uai  'iu«iom  Jdd 
-da    -Moa  qioo}  XjFuix'eai  jo  qiSuaq 


1^ 


S^ag       £       IBSSSSSS 


'a)«[vd  JO  u^^jvui  Jdpuiq 
I  o)  ^aoj)  niujj   saiioq  XjtinixvinaJd 

-siBiouiajd 
O)  )uoj}  mojj   Kouoq  XiBnixvuidJd 


ss     s     Siiigjejs 


I* 


S      8 


^     £    s  ?  s  s 


•MOJ  qioo)  JBinqipuBui  jo  q1aTl^^ 

5  « 

ss 

iC 

ac 

— 

3» 

1 

247  ,  121   98 
225  ;  106  1  93 
241  1  111  !  97 
238  114   89 

-ssdDOjd  pfouo                      j 

-JOD  JO  poo  Ol  OlSUB  raOJJ  *M»f  JOMOl    1 

-htjdaojd  piouo 
-JOD  JO  pua  o\  pajnsBaoi  'M«f  jaMoq 

§ 

§ 

*«2ii[Oin  jaddn  xs9\  uaoM^aq  d.)UTns{a  i 

L 

i  1 

s 

3 

o» 

s 

3? 

If 

§  ^  5  !? 

n 
1 


5 


'siuoq  JO  siaofpad  udOMjaq  dauB)8|Q 


jdiuao  a)iKod 
-do  ad3(ir)  'H)iqju  u^a.Miaq  aaiiB)8}(i 


ajiw  pun  x,is 


'joqinnii  ivuiiSfJO 
'ioqoinfi  ranoKnj^  i 


I    t  ^    %    I  §%§ 


»-«Oi     »-"9>     ^34    »HOi    «C 

c<^   chS   c^r-(   c<f-i   at 


35  I-   o  1^   X   ^   r-   i^ 


204 


BT^LLKTIN    ;%,  T'NITED   STATES   NATIONAL   MUSErM. 


M    il 

7 

.» *  t 

1 

2 

II  M 

S 
S 

i 

§ 

; 

zi 

,1 

1 

i 

5 

1 

s    a 

•»l|i»HJ 
l|l(N|    Jit    .KIIIMlx.l    l<..Mt'.U>» 

* 

5 

7 

1 

Cf 

•5 

M 

s 

3 

9                  M 

i|  't(  .i.tii.u.ijiiiii.iJi.) 

5 

?. 

7 

t 

/ 

5 

,^ 

\n 

•-- 

I^ 

K 

^ 

$ 

- 

191 

V: 

•1- 

« 

1* 

;:  ?  ? 

.)  *U  •».»it.u.tjuiii.u|.) 

5 

•? 

f 

C 

i' 

•£ 

^ 

y 

5. 

it 

X 

y 

w^ 

•/: 

i^ 

% 

5 

^ 

•* 

i 

*  I  * 

H    v  .t.Hi.u.tjiiin.ui.) 

5 

? 

3 

i 

i 

J 

'C 

5 

£. 

i 

r 

i 

~ 

^ 

< 

S 

5 

^ 

5 

J; 

*  *  =  = 

JJIKIJo  .».»U.U.»JUltl.iJ1.» 

S 

? 

a 

g 

-fi 

<o 

s 

|3 

.^ 

S 

f, 

£ 

3 

^ 

^ 

5 

2 

^ 

:3 

5 

3  'S  ^ 

'tIJoti  jOk.tA^l.t  2fi||  Wii||oj 

'dii  i%.i;(iio(  it)  jjtii|  uut^ji 

5 
E 

« 

= 

X 

^ 

5 

•2 

t 

•2 

I 

1 

.? 

^ 

c 

•A 

7 

.t 

1 

II? 

.Ml{(  )l|}(t1U|«  III 

'<lfi  )».»^ii()[^  iM  jjn«|  UKU.4 

5 

^ 

•A 

5 

^ 

V 

5 

5 

A 

9 

s 

•▼ 

E 

i 

^ 

.7. 

0 
V5 

J5 
^ 

1 

1 

1 

d 

5  SI 

■         o'o 

? 

p 

M    ♦• 

5 

j- 

?. 

'i 

T 

s 

?i 

s 

-i 

'i 

.•« 

^ 

{-. 

•£ 

«^ 

* 

i  .-.  5« 

.1  11 

^ 

o  II 

S 

- 

S 

& 

1 

1- 

1   A 

!c 

N  -1 

£ 
S 

« 

1    •< 

s 

^ 

r. 

1   X 

= 

*^ 

.    f . 

II   *\ 

= 

'j- 

3 

1- 

,» 

v. 

- 

;i 

« 

r 

^ 

55ii 

•»  (I 

r 

» 

9' 

?• 

'• 

5 

3 

A 

I 

r> 

2 

2 

T 

a 

III 

H   .► 

- 

I 

'it 

2 

5 

^ 

5 

Ji 

'J 

.* 

»• 

M 

5 

7 

sgs. 

4    .► 

-^ 

A 

7 

i 

i 

•i 

1* 

n 

«* 

zi 

S 

i» 

ft 

E 

% 

5-:S 

•  1    H 

J 

^ 

^ 

^ 

~ 

i 

« 

r» 

7. 

H 

?. 

\* 

•c 

I* 

i 

»i 

3 

l 

» 

i 

•5  5  5 

•   H 

-• 

7 

« 

.'- 

^ 

r* 

2 

^ 

<. 

* 

r^ 

s 

r. 

v' 

= 

£ 

^ 

^ 

~ 

g 

J 

^  3:  6 

11    \ 

r, 

.; 

i^ 

3 

:j 

# 

t 

J 

5; 

^ 
'* 

>, 

• 

t^ 

tl 

« 

» 

'. 

?. 

r;as. 

MAMMALS   OF   THE    MEXICAN    BOUNDABY. 


205 


f2        §        §        S        5" 
^        ■v        ift        ■q-        -^ 


1    i 

.1 

§   § 

g 

1 

«~3 

3'?:  §8  3B 

i  fj 

g2  g  gi  s 

[^  f: 

So  3  s  s" 

I'S'S  S  3i'So" 

s  g 

$  S  S  £ 

S  3g 

<S  8" 

s  s  ' 

§  ||SJ  |S 

SS  S  SSJS 

So  S 

gs 

s  s 

S  ]3 

S  s  g  .^  i  ^ 

^  S  S  ^ 

'5  ? 

2"S 

"o  'o 

2  i 

CO    o 


agjR  s  s  g  s;  ^ 


::::::::  ^    : 


g  §5" 


X     Q     ^     A     ^     lO 

»>•   ®   -r   o   a>   o 

s  s  s 


8 


2"S  15  ?J  §8 


go    iQ    qO    "a    ©  >* 
«fi     l<5     iS     QO     O     ^H 


SisiisS 


i  g  i  J  s  s  i  S  ^1  S_s  a  g  «  I 

X 


a  1 1  2  8  s  s 

1-^     r^     i-H     »-»     i-<     i-t     r-1     r^\-»%;    ft     i-i     i-<  »-H     r-1     i^     rH 


s  i 


206 


BULLETIN    56,  UNITED   STATES   NATIONAL   MUSEUM. 


X3 


J2      ^-e 

8     ^^ 


S     3 
•o  o 

c 


a  ft 


■32*      -      - 


•SS1 13    oi" 


S*   6   6   d 
Q  O  C; 


•2 


I 

i 

3 


•3  r 


^4 


'|(Xii(  JO  pua  oi  lUfof 
(jfooq)  pitUTi)0|qii  mojj 

•jooq  JO 
piio  o)  )uiofaau]i  moj^ 

•jooq  JO  piia  o; 
ja)Utiqooj)  %V9iS  moj^ 

700i|  JO  pua  01 
)uioriTfdiTOoipiu  UOJJ 

'jooq  JO  pU3  O)  S89J 

-ojd    uoutijnaio   moj^ 


•o««q 
I  iv  Hujoq  udr>M)oq   aauv^Hia 


•}HO^o  JO  qwio 


'qi>)on  dAoqii  iq^PH 


'UMOJ.)  dAOq«  IV^il 


4 

I? 


•jndpoo 


1  »iq«n 

I   -JdA  JO  pus  C>)  )t)OI   UHUJ  n^X 


•qjaiidi  imox 


'  'tiiodnpjioAv  'spunod  'iqi^idM 

'  "lis"" 

I m 


J3 

1 

■§    '. 

^ 

o       o       o   o   o   o 
•O      TJ      -o  -o  -o  -o 

o 

ao       <o 

o» 

:     S       :    :    :  * 

SI 

I? 


y. 


5  = 


Si 


,"5 


I 


^1  4* 

is  I 


r 


?  — "C  "O       ^  c       ^  —  ^  -e 


IS 


V 


5 


"r      o*  o»  C^  V 
2 


5  I  5  g 
?3  ^^  53  53 


MAMMALS   OF   THE    MEXICAN    BOUNDABY. 


207 


.3        :=  is 
:•«        so- 


eton 
ling, 
eats. 

s 

41  C3 

■^ 

^  -  _ 
*  C    r,     ■ 

« 

=  !l| 

1 

1 

lit! 

3i 

B 

1 

a. 

^hl 

2 

1 

3^3 

.2? 

s 


7 

8 


£   - 


3       J 

•2    I 


«     a 
c     e 

I     2 

I.I 

1>  S  ki 

Cits* 


-■d 


■n 

< 


^1     = 

ss£ 

-  o  c 
2.2  2  N 


2>  w 


si 


52 


CQ 


•c 

^ 


111 


*I1 


208  BULLETIN    56,  UNITED   STATES   NATIONAL   MUSEUM. 

Measurements  of  6  specimens  of  Odocoileus  hemionus  canus. 


U.  S.  National 
Museum 
numbei*. 


6»144 


63145 


Locality. 


36749 


1580 

1581 
1592  I 

1605  ' 

1606  ' 


Monument  No.  15,  49  6  miles  west  of  the 
Rio  Grande  at  El  Paso, 


.do. 
.do. 


Monument  No.  15,  49.6  miles  west  of  the 
Rio  Grande  at  El  Paso. 

do 


Near   Monument  No.   61,    White   Water, 
Chihuahua,  Mexico. 


Date. 


1892. 
Mar.  23 

Mar.  26 
Mar.  27 
Mar.  30 

...do.. 
June  21 


U.  S.  National 
Museum 
number. 

1 

a 

s 
s 

s 

•a 

•c 
o 

1580 

1581 
1592 
160) 

1606 
1893 

Locality. 

From  tip  of 
nose  to— 

1 

4J 

Vim. 
310 

320 
300 
300 

275 
320 

5 

9 

68144 
63145 

35749 

1 

1 

mm. 
260 

290 
280 
280 

246 
256 

Monument  No.  15,  49.6  miles 
west  of  the  Rio  Grande  at  El 
Paso. 

do 

190 

180 
167 
170 

153 

178 

Monument  No.  15.  49.6  miles 
west  of  the  Rio  Grande  at  El 
Paso. 

do 

0570 

Near  Monument  No  61.  White 
Water,  Chihuahua,  Mexico. 

of 

a© 

.5  0 
11 


580 
580 
670 

550 
682 


Sex 
and 
age. 


9  ad. 

9  ad. 
9  ad. 
9  ad. 

9  ad. 
(flm. 
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mm. 

mm. 

1535 

205 

1510 

170 

1570 

205 

1510 

190 

1370 

228 

1630 
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mm. 
240 

220 
225 
212 

'220 
240 
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mm. 

mm. 

mm. 

mm. 

380 

710 

464 

950 

1050 

310 

660 

460 

910 

1010 

310 

715 

460 

900 

1000 

320 

650 

450 

900 

950 

815 

630 

430 

910 

975 

325 

730 

480 

920 

1010 

ODOCOILEUS  HEMIONUS  EREMICUS  (Meams). 

BUKRO  OB  DE8EBT  HULE  DEER. 

DorcclapJnis  Jiemionus  crcmicus  Meakns,  Proo.  U.  S.  Nat.  Mus.,  XX,  p.  470, 

Dee.  24,  1897   (p.  4  of  advance  sheet  issued  Feb.  11,  1897;    original 

description). 
Odocfnirus  hemionus  cremUus,  Thompson,  Forest  and  Stream,  LI,  Oct.  8. 

1898,  p.  28(J.— Miller  and  Rehn,  Proc.  Bost.   Soc.  Nat.  Hist,  XXX, 

No.  1,  1JK)1,  p.  in  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  IIKK)). 
[Odontocfrlus  hemionus]  eremicus,  Elliot.  Field  Col.  Mus.,  Zool.  Ser.,  IV, 

Pt.  1,  VMU,  p.  77  (Mam.  Mid.  Am.). 
Bura,  W  J  McGee,  The  National  Geographic  Magazine,  VII,  Apr.,   1890, 

p.  130.    The  fauna  of  Serlland  includes  the  bighorn  and  bura  (a  large 

sluggish  deer),  Cuervo  of  the  Mexicans. 
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Type-locality. — Sierra  Seri,  Sonera,  Mexico,  and  region  around' 
the  head  of  the  Gulf  of  California. 

Geographical  range. — Deserts  and  desert  ranges  of  the  Western 
Desert  Tract ;  both  sides  of  the  Colorado  River  and  around  the  head 
of  the  Gulf  of  California,  occupying  the  Lower  Sonoran  Life  Zone. 
It.  occurs  on  Tiburon  Island. 

Description. — A  large  deer.  Mr.  H.  von  Bayer  shot  a  buck,  sup- 
posedly of  this  form,  on  Tiburon  Island,  in  the  Gulf  of  California, 
which  weighed  120  pounds  avoirdupois  when  dressed.  A  number  of 
these  deer  were  shot  for  food  by  members  of  the  surveying  parties; 
but,  unfortunately,  I  was  not  present  to  measure  and  preserve  them 
as  specimens,  though  I  sometimes  saw  some  of  the  deer  alive  when 
hunting  in  the  Nariz  and  Quitobaquita  mountains.  On  this  account 
the  materials  for  description  were  fragmentary  and  unsatisfactory. 
I  was  indebted  to  Dr.  W  J  McGee,  then  of  the  Bureau  of  Ethnol- 
ogy, for  a  single  skin  of  this  deer.  This  specimen  (No.  63408, 
U.S.N.M.),  an  adult  male  in  full  winter  pelage,  was  taken  by  Doctor 
McGee  on  an  expedition  to  Seriland,  in  the  Sierra  Seri,  near  the  Gulf 
of  California,  in  December,  1895.  The  locality  is  in  the  most  arid 
portion  of  Sonora,  Mexico.  Like  all  mammals  of  this  Western  Des- 
ert Tract  it  is  remarkable  for  the  extreme  pallor  of  its  coloration. 
The  coat  is  short  and  glossy.  Upper  parts  very  pale  drab  gray,  with 
a  dark  vertebral  area,  which  begins  as  a  narrow  median  stripe  on  the 
upper  side  of  the  neck,  broadens  and  becomes  fainter  on  the  back, 
forms  a  blackish  spot  at  the  root  of  the  tail,  down  which  it  descends 
for  a  short  distance.  Tlie  buttocks,  inguinal  and  abdominal  regions, 
and  the  middle  of  the  tail  all  round  are  white.  The  axillae  and  hol- 
lows of  the  thighs  are  entirely  naked.  The  edges  of  the  buttocks, 
posterior  surface  of  limbs,  and  the  feet  are  washed  with  pale,  muddy 
cinnamon.  The  chest  is  light  sooty  drab.  Tail  with  a  heavy  brush 
or  short  switch  of  black  hair  at  the  tip,  the  middle  portion  being 
white  all  round,  the  dusky  color  extending  a  short  distance  down- 
ward, on  the  upper  side,  from  the  blackish  spot  at  its  base.  While 
the  general  effect  is  to  produce  a  pale  drab-gray  coloring  of  the  upper 
surface,  there  is  the  usual  pepper  and  salt  commingling  of  colors, 
produced  by  light  and  dark  annulation  of  the  hairs,  those  of  the 
vertebral  area  being  pointed  with  brownish  black. 

There  is  no  complete  skull  for  description.  The  horns  are  very 
characteristic.  They  are  heavy  and  verj^  divergent,  being  chiefly 
remarkable  for  the  great  length  of  the  beam  before  forking.  In  a 
youngish  specimen  from  the  Cerro  Salado  in  the  Sonoyta  Valley 
(No.  59910,  U.S.X.M.),  the  distance  from  the  burr  to  the  first  fork, 
following  the  curve  of  the  beam,  is  320  nnn.  The  total  expanse  of 
this  pair  of  horns  is  G20  nmi.  They  are  doubly  dichotomous  through- 
out, having  four  points,  besides  a  basal  snag  on  each  horn.  Referring 
30039— No.  56—07  M 14 
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to  the  diagram  on  page  196,  detailed  measurements  are  as  follows: 
A  B  290  mm.,  B  C  180,  B  D  192,  C  E  72,  C  F  54,  D  G  47,  D  H  67. 
Another  pair  (No.  60855,  U.S.N.M.)  belonged  to  a  fully  adult  ani- 
mal, killed  at  Black  Butte,  on  the  Colorado  Desert  near  the  "  vol- 
canoes "  or  mud  geysers,  Lower  California  (fig.  26).  This  was  from 
one  of  six  deer  that  were  killed  by  Mr.  Samuel  Cameron,  one  of -our 
guides,  during  the  winter  of  1893-94.  The  team  is  unusually  stout 
and  has  a  length  of  310  mm.  before  forking,  and  the  horns  have  a 
total  expanse  of  775  mm.  The  horns,  which  are  also  doubly  dicho- 
tomous,  measure  in  detail :  A  B  320  mm.,  B  C  130,  B  D  140,  C  E  175, 
C  F  130,  D  G  163, 1)  H  117. 

Habits  and  local  distribution, — The  burro  deer  of  the  Western  Des- 
ert Tract  probably  occurs  in  all  suitable  localities — where  it  can  ob- 
tain food  and  drink.  Indians  and  Mexicans  speak  of  it  as  the  "  burro," 
or  simply  "  cuervo."     \\Tien  with  the  Monument  Building  Party,  fol- 


FlQ.  26.— ANTLEKH  ok  OIHM^OILEUS  HEMIONX78  BREMICUS.      (Cat.  No.  eOKfM,  U.S.N.M.) 


lowing  the  main  portion  of  the  survey,  I  saw  two  on  level  land  near 
the  base  of  a  mountain  near  Pozo  de  Luis,  Sonora,  Mexico.  It  was 
quite  common  in  the  mountains  (Santa  Rosa,  Sierra  de  Sonoyta, 
Cerro  Salado,  and  Sierra  de  Quitobaquita)  near  Sonoyta,  Sonora, 
and  many  horns  were  exhibited  on  the  huts  of  the  Papagoes.  Janu- 
ary 9,  1894, 1  shot  at  a  fine  buck  on  Nariz  Mountain,  where  weathered 
horns  were  also  seen.  Bones  and  its  peculiar  horns  were  frequently 
seen  on  both  sides  of  the  International  Boundary  in  the  hills  sur- 
rounding Quitobaquita,  Pima  County,  Arizona.  Tracks  and  re- 
mains were  noted  about  Gardners  Laguna  and  Indian  Wells,  on  the 
Colorado  Desert.  Farther  south,  in  Ix)wer  California,  the  species 
occurs  in  lar.^  herds,  during  the  winter  season,  and  is  known  by  the 
inhabitants  to  be  different  from  the  '"  black-tailed  deer  "  of  the  moun- 
tains of  the  coast. 

Specimens  collected, — Three  sets  of  lK)nes,  besides  the  skin,  were 
presented  to  the  U.  S.  National  Museum  by  Doctor  McGee. 
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Fig.  27.— OiKKoiLKi'8  hkmiom's  califok.nk  rs.    Skull 
OF  YOUNG  MALE.     (Cat.  No.  60906,  U.S.N.M.) 


ODOCOILBUS   HBMIONUS   CALIFORNICUS  (Caton). 
CALIFORNIA  HULE  DEBB. 
CerciiH  macrotis  var.  californicus  Caton,  Amer.  Nat,  X,  Aug.  187C,  p.  4(54. 
Odftcoileua  liemionus  californicus,  Thompson,  Forest  and  Stream,  LI,  Oct. 

8,  1898,  p.  280.— MiLLEB  and  Rehn,  Proc.  Boat.  Soc.  Nat.  Hist,  XXX, 

No.  1,  1001.  p.  10  (Syst  Results  Study  N.  Am.  Mam.  to  dose  of  11)00). 
[Odocoileus  hemionus]  californicus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II, 

1001,  p.  43  (Synop.  Mam.  N.  Am.). 
[Odontoccrlus  hemionus]  californicus  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV, 

Pt  1,  1004,  p.  77  (Mam.  Mid.  Am.). 

Type-locality, — Near  Oaviota  Pass,  40  miles  from  Santa  Barbara, 
California. 

Geographical  range. — Sonoran  and  Transition  zones  of  the  Pacific 
Coast  Tract.     California  and 
Lower  California. 

Description. — A  large  deer, 
which,  at  first  sight,  appears 
to  be  very  distinct  from  other 
members  of  the  group;  but 
specimens  in  the  U.  S.  Na- 
tional Museum  show  inter- 
mediate characters  suggesting 
intergradation  with  the  forms  living  to  the  eastward.     A  male  (No. 

60906,  U.S.N.M.)  killed  May  28, 
1894,  near  the  sununit  of  the  Const 
Range  Mountains,  at  Monument  2:U,  by 
Jeremiah  E.  Crabb,  blacksmith,  was  in 
nearly  complete  summer  pelage,  only 
retaining  the  grayish  winter  hair  on 
the  hinder  part  of  the  rump,  bordering 
on  the  white  of  the  buttocks,  and  scat- 
tered tufts  of  hair  on  the  neck,  back, 
and  sides.  General  color  of  upper  parts 
vinaceous  cinnamon,  becoming  more 
yellowish  on  the  limbs,  and  darker  on 
the  back  from  the  presence  of  black  tips 
to  the  hairs.  The  head  is  fawn  color  on 
sides,  gray  on  base  of  ears  and  on  muz- 
zle anterior  to  the  eyes.  The  edges  of 
the  lips,  end  of  chin,  and  middle  of 
throat  are  white.  The  end  of  the  muz- 
zle, around  the  naked  muzzle  and  nos- 
trils, is  black;  and  there  are  three  black 
spots  on  the  underjaw,  one  on  each 
side  in  front  of  the  angle  of  the 
mouth,  and  one  in  the  median  line 
The  ears  are  coated  within  with  long, 


Kmt 


\ 


Fig.   28.— Odocoilei'8   hemionus  cali- 
fornicus.   a,  Tail,  upper  rurface. 

6,  TAIL,  under  BURFAtK. 

near  the  end  of  the  chin. 
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curled,  whitish  hairs,  and  are  gray  externally,  with   the  anterior 

border  and  tip  broadly  black.     Eyelids  and  crown  of  head,  black. 

The  chest  is  sooty,  and  the  belly  white.  The  tail  (fig.  28)  is  naked 
on  the  inner  surface  for  one-third  its  length ;  color 
w^hite  at  base,  with  a  black  terminal  brush,  and  but 
faint  traces  of  the  colored  line  on  its  upper  side, 
which  is  often  plainly  marked  in  this  deer.  In 
this  individual  there  is  no  distinct  vertebral 
stripe.  The  horns,  which  were  just  starting,  meas- 
ure 30  mm.  in  length.  Metatai-sal  gland  (fig.  29) 
75  mm.  in  length;  the  tuft  of  hair  in  w^hich  it 
lies,  125. 

Specimens  examined  later  in  the  season  were 
redder,  with  less  sooty  on  the  chest,  the  color  deep- 
ening to  cinnamon  rufous  on  the  back,  becoming 
paler  on  the  head,  neck,  and  limbs.  Both  summer 
and  winter  skins  had  the  dark  vertebral 
Near  the  Pacific 
coast,  this  deer  has 
smaller  ears  than 
in  the  interior, 
near  the  desert ; 
and  in  summer  its 
color     is     redder. 

A  herd  seen  near  the  last  Monument 

(No.  258)  was  almost  as  red  as  ^he 

range    cattle    feeding    near    them. 

The   blackish   areas    found   on   the 

mule  deer  of  the  interior  region  of 

the  continent  are  much  more  intense 

in     the     Pacific-coast     form.      The 

crown    of   the   head,   much    of   the 

ears,  and  a  vertebral  stripe  are  usu- 
ally   very    black.     AVhen    the    dark 

vertebral  line  is  plainly  marked,  it 

is  usually  prolonged  on  the  upper 

side  of  the  tail  (fig.  28),  connecting 

with     the     black     terminal     brush. 

The  tail  is  composed  of  nine  short 

vertebra?,   Odoco'deus  rouefii  having 

eleven     much     longer    ones.      Odo- 

roilcus    /ie?nioNNs    ndifor/tlrNS    has 

(lie  longest  tail  of  any  form  of  the  group  known  from  the  Mexican 

liorder.     Those  from  the  desert  side  of  the  Coast  Range  often  lack 

the  black  line  on  the  upper  side  of  the  tail,  and  their  paler  colora- 


FlG.     29.  — ODOCOILEUS 
HEMI0NU8  CALIFOBNI- 

CU8.  Metatar- 
sal GLAND.  (Cat.  No. 
60906.  U.S.N.M.) 


Fig.  30.— ODocoiLErs  hemionts  californi- 
cr.s.  Teeth  of  young  male.  (Cat.  No. 
60906,  U.S.N.M.)  a,  Profile  of  bight  up- 
I'KR  molar  skbies:   b.  crowns  of  right 

I'PPER  molar  8KRIES;  C,  PROFILE  OF  RIGHT 
LOWER  MOLAR  series;  rf,  CROWNS  OF  RIGHT 
LOWER  MOLAR  8ERIF><:  C,  INCISOR-CANINE 
SERIFJ*.  FRONT  VI KW. 
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tion  and  much  larger  ears  point  to  intergradation  with  Odocoileus 
IwmionuH  crctntcus. 

The  characters  of  tlie  skull  are  shown  in  fi^.  27  and  of  the  teeth 
in  fig.  80. 

Measyjrm^vfs, — The  only  specimen  measured  fresh  (No.  6090G. 
U.S.X.lil.,  described  above),  presented  the  following  dimensions: 
Total  length  in  a  straight  line,  1,325  mm.;  tail  vertebrae,  200*;  tail 
to  entl  of  switch,  300;  ear  from  crown,  223;  ear  from  notch,  192; 
widtli  of  ear,  123 ;  distance  between  eyes,  108 ;  diameter  of  eye,  22 ; 
distance  from  tip  of  nose  to  angle  of  mouth,  78;  nose  to  eye,  144;  to 
center  of  pupil,  IGO;  to  base  of  ear,  233;  to  tip  of  ear,  465;  distance 
from  shoulder  to  hip  along  side,  630;  height  at  shoulder,  630; 
height  at  hip,  965;  fore  limb  from  olecranon,  557;  length  of  manus, 
312 ;  hind  limb  from  knee  joint,  665 ;  length  of  pes,  435. 

Genus  CERVUS  Linnseus  (1758). 
Cervus  Linn^us,  Syst.  Nat,  10th  eel.,  I,  1758,  p.  m. 
Type, — Cervus  elaphus  Linnaeus. 

Chararfers, — Size,  large;  skull  as  in  the  axine  group;  without 
ridges  on  frontals;  supporting  large  antlers  (only  in  the  male^  on 
osseous  pedicels;  antlers  with  the  beam  rounded,  splitting  up  near 
the  summit  into  a  larger  or  smaller  number  of  snags,  often  arranged 
in  a  cup-like  manner,  and  with  a  brow  tine  always  present. 

CERVUS  MERRIAMI  Nelson. 

KEEBIAK  ELK. 

Cervus  merriami  Nelson,  Bun.  Am.  Mus.  Nat  Hist.,  N.  Y.  XVI,  Jan..  1902, 
pp.  1  to  12,  figs.  1  to  7  (original  description). — Miller  and  Rehn,  Proc. 
Bost  Soe.  Nat.  Hist,  XXXI,  No.  3,  Aug.  27,  11)0.3,  p.  09,  (Syst. 
Results  Study  N.  Am.  Mam.  during  the  years  1901  and  1902). 

Type'locality, — Head  of  Black  River,  White  Mountains,  Apaclie 
County,  Arizona.     Altitude,  about  9,000  feet. 

Geographical  range. — Upper  Transition  and  Boreal  zones  in  sum- 
mer, descending  to  the  Lower  Transition  and  Upper  Austral  zones  in 
winter,  in  the  mountains  of  western  New  Mexico  and  eastern  Ari- 
zona, probably  crossing  to  the  high  mountains  of  northeastern 
Sonora,  Mexico. 

Desrription. — The  following  essential  data  are  taken  from  Mr. 
Nelson's  original  description,  tabulated  comparative  measurements 
of  the  skull,  teeth,  and  horns,  as  well  as  other  portions  of  the  descrip- 
tion and  comparisons,  being  omitted : 

''Type,  No.  111689,  ad.,  XL  S.  National  Museum,  collected  Au- 
gust, 1880,  at  head  of  Black  River,  AVhite  Mountains,  Arizona,  by 
k  W.  Nelson. 
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'^Distribution. — Formerly  all  of  the  higher  parts  of  the  White 
Mountains  of  Arizona  and  the  Mogollon  Mountains  of  western  New 
Mexico.  Now  nearly  extinct  and  limited  to  a  small  area  in  the 
higher  parts  of  the  White  Mountains  (and  possibly  the  MogoUons). 

^''General  cAarac^^r«.^-Nose  darker  and  head  and  legs  more  red- 
dish than  Cervus  canadensis  from  the  northern  Rocky  Mountains, 
but  paler  than  C.  roosevelti  Merriam,  of  the  Northwest  Coast  Region. 
Skull  more  massive  with  nasals  broader  and  much  more  flattened, 
and  upper  molar  series  heavier  and  more  curved.  Antlera  most,  like 
those  of  C.  canadensis^  but  with  tip  straighter,  thus  giving  much 
longer  chord  from  base  to  tip. 

'^ Summer  pelage  (type  specimen). — Top  of  nose  rich  reddish  chest- 
nut brown  becoming  much  paler  and  more  yellowish  along  edges 
of  upper  lips;  and  paler,  more  reddish  fulvous  on  cheeks,  forehead, 
and  crown ;  pale  areas  around  eyes  dull  dark  buffy ;  chin  dingy 
buffy  with  large  blackish  brown  spot  on  each  side ;  front  of  ears  pale 
buffy  yellow;  back  of  ears  reddish  brown;  top  of  neck,  entire  back 
and  sides  of  body  faded  grizzled  yellowish  brown,  darkest  along  mid- 
dle of  back  and  shading  into  pale  dingy  yellowish  on  flanks;  rump 
patch  dingy  yellowish  white'  (not  strongly  contrasting  with  rest  of 
back)  bordered  along  lower  edge  by  narrow  band  of  seal  brown; 
underside  of  neck  and  body  dark  brown,  darkest  on  neck  and  more 
reddish  on  belly;  front  of  forelegs  dark  reddish  brown  becoming 
paler  (nearly  Vandyke  brown)  on  sides  and  with  median  line  behind 
and  around  borders  of  hoofs  reddish  fulvous;  hind  legs  similarly 
colored  but  paler  along  front. 

''^W inter  pelage,^ — '  Body,  above  and  on  sides,  pale  yellowish  brown, 
this  color  extending  over  entire  outer  surfaces  of  shoulders  and 
hips  and  over  all  of  buttocks  and  tail.  Head  and  neck  seal  brown 
with  pale  areas  around  commissure  and  eyes;  ears  whitish  at  base 
and  liver  brown  on  posterior  surfaces.  Sides  of  neck  paler  than 
underside  of  head  and  neck,  the  hairs  being  dark  brown  at  base  with 
broad  fulvous  tips  and  brown  annulations.  Under  surface  of  body, 
with  inner  and  posterior  surfaces  of  legs,  dark  seal  brown,  a  band  of 
the  same  color  extending  upward  and  outward  from  inside  of  thighs 
toward  hip  joint.  Front  and  outside  of  legs  cinnamon-rufous,  vary- 
ing to  fulvous.  Hoofs  black  with  fringe  of  buff-colored  hairs  at 
base.^ 


«  "  Dr.  E.  A.  Mearns,  IT.  S.  A.,  has  kindly  giv(Mi  ine  the  acoonipanylng  descrip- 
tion of  the  winter  pehige  of  CvrruH  merriamu  taken  from  the  skin  of  No.  16211, 
American  Museum  of  Natural  History.  This  si)ecimen  was  secured  hy  me  In 
the  White  Mountains  In  the  fall  of  1887.  and  passed  into  the  hands  of  Dr. 
Mearns,  who  afterwards  presented  it  to  the  American  Museum  of  Natural  His- 
tory. Fortunately,  Dr.  Mearns  entered  a  brief  description  of  the  pelage  In  his 
note  book  at  the  time,  as  the  skin  has  since  been  accidentally  destroyed." 
[Footnote  by  Nelson.] 
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^^SkulL — Cervus  meiTiaini  has  strongly  marked  skull  characters. 
It  differs  strikingly  from  both  Cervus  canadensis^  of  the  northern 
Rocky  Mountains,  and  trom  Cervus  7'oosevelti^ot  the  Northwest  Coast, 
in  having  the  nasals  remarkably  broad  and  flattened ;  the  palate  nar- 
row betw^een  the  posterior  molars  and  in  the  great  zygomatic  breadth 
and  massive  molars." 

Measurements. — Cranial  measurements  of  adult  male  (No.  10211, 
Am.  Mus.  Nat.  Hist.)  4;opotype,  from  the  AVhite  Mountains,  near 
Springerville,  Arizona:  Occiput  to  front  of  premaxilla?,  498  mm.; 
palatal  length,  288 ;  length  of  nasals,  183 ;  greatest  breadth  of  nasals, 
83;  greatest  orbital  breadth,  194;  greatest  breadth  across  premaxillae, 
99;  breadth  across  parietals,  168;  zygomatic  breadth,  203;  breadth 
below  lachrymal  fossa?,  157.     (From  Nelson.) 

Measurements  of  upper  molar  series  (No.  16211,  Am.  Mus.  Nat. 
Hist.). — Total  length  of  I'ow,  137  mm.;  distance  between  alveoli :  1st 
P.  M.,  59;  2d  P.  M.,  63;  3d  P.  M.,  75;  1st  M.,  77;  2d  M.,  76;  3d  M., 
69 ;  breadth  of  2d  M.  at  base,  31.     (From  Nelson.) 

Measurements  of  antlers  (No.  16211,  Am.  Mus.  Nat.  Hist.). — Chord 
from  bur  to  tip,  1,067  mm.;  distance  along  outside  of  curve,  1,240;- 
circumference  above  bur,  237.     (From  Nelson.) 

*^  The  Arizona  Elk,  the  last  of  the  large  game  mammals  of  America 
to  l)ecome  known  to  science,  is  already  on  the  verge  of  extinction.  So 
far  as  I  have  been  able  to  learn,  its  range  has  been  long  isolated  and 
in  an  area  where  the  idea  of  game  protection  is  very  recent,  and 
where  even  now  the  protection  afforded  by  the  game  laws  (owing  to 
the  remote  situation)  is  more  nominal  than  real.  The  present  game 
law  of  Arizona  prohibits  the  shooting  of  elk  at  all  seasons,  and  it  is 
to  be  hoped  that  an  effort  may  be  made  to  render  this  protection 
effectual. 

"  The  only  specimens  of  this  species  now^  known  are  the  two  obtained 
by  myself  near  the  head  of  the  Black  River  in  the  White  Moun- 
tains of  Arizona.  The  type  is  in  the  National  Museum,  and  the  other 
specimen,  represented  by  the  skull  and  antlers  of  an  old  male,  is  in  the 
American  Museum  of  Natural  History.  The  skull  of  the  American 
Museum  specimen  is  described  and  figured  in  this  paper,  owing  to  the 
temix)rary  mislaying  of  the  skull  of  the  type  [which  is  now  in  its 
place  in  the  U.  S.  National  Museum  collection]. 

'•  I  have  found  no  published  record  of  this  species  among  earlier 
authors,  and  the  actual  extent  of  its  former  range  will  be  difficult  to 
determine.  My  first  knowledge  of  its  existence  was  obtained  in  the 
fall  of  1882,  when  some  prospectors  at  Chloride,  New  Mexico,  told  me 
that  elk  inhabited  the  Mogollon  Mountains  near  the  extreme  head- 
waters of  Gila  River.  Nothing  further  was  heard  of  it  until  the 
early  months  of  1884,  when  I  spent  some  time  in  exploring  the  Indian 
ruins  about  the  village  now  called  Frisco,  on  the  headwaters  of  the 
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San  Francisco  River  in  western  Socorro  County,  New  Mexico.  Diir- 
ing  January  I  made  a  horseback  trip  about  10  miles  to  the  eastward 
into  the  border  of  the  Mogollon  Mountains  and  saw  a  doe  elk  and 
two  young  bucks  hanging  by  a  hunter's  cabin.  At  this  time  elk  were 
reported  to  be  not  uncommon  on  the  higher  parts  of  the  range,  but 
the  total  number,  from  all  accounts,  must  have  been  very  small  com- 
pared with  those  then  found  in  Colorado  and  farther  north. 

"  From  1885  to  1887,  while  living  on  my  ranch  at  the  eastern  base 
of  the  White  Mountains,  near  Springerville,  Arizona,  I  heard  fre- 
quently of  elk  living  in  the  higher  and  more  remote  parts  of  these 
mountains,  mainly  along  the  border  of  the  A^Tiite  Mountain  Indian 
Reservation,  near  the  head  of  Black  River  (a  trit^utary  of  the  Gila). 
The  local  hunters  reported  them  as  not  uncommon  in  this  area  where, 
during  brief  hunting  trips  between  1885  and  1888,  I  saw  signs  of 
their  presence  in  various  places.  Their  main  range  covered  an  area 
about  30  by  50  miles  in  extent,  at  an  elevation  from  8,000  to  10,000 
feet  above  sea  level.  This  country  forms  the  divide  between  the  head- 
waters of  the  Little  Colorado  River  and  Black  River  and  the  high 
Prieto  Plateau  between  the  upper  Black  River  and  Blue  River.  At 
the  time  of  which  I  write  elk  were  far  from  numerous,  but  I  never 
visited  their  territory  without  seeing  signs,  usually  more  or  less 
recent  tracks,  and  in  fall  the  broken  branches  and  barkless  trunks  of 
saplings,  where  the  bulls  had  been  rubbing  their  horns.  The  most 
abundant  signs  were  found  about  some  lx»autiful  damp  meadows  in 
the  midst  of  the  dense  fir  forest  on  the  rolling  summit  of  the  Prieto 
Plateau,  between  the  Blue  and  the  Black  rivers.  Owing  to  the  pres- 
ence of  hostile  Apaches  at  that  time,  it  was  dangerous  to  linger  in  the 
country  where  we  saw  most  of  the  elk  signs,  so  we  always  pressed 
on  to  a  safer  district  before  doing  much  hunting.  Outside  the  Indian 
country  they  were  not  common  enough  for  one  to  hunt  them  with  any 
degree  of  certainty.  From  1884  to  1889  the  w^iite  hunters  did  not  kill 
a  dozen  elk  in  all  this  district. 

"  Mr.  W.  W.  Price,  who  made  a  collecting  trip  for  mammals  through 
the  White  Mountains  during  July  and  August,  1894,  states:  'So 
far  as  we  could  learn  this  animal  is  now  confined  to  a  small  area 
in  the  higher  AATiite  Mountains.  Several  were  seen  and  a  fine  male 
was  shot  at  about  9,000  feet  elevation  on  August  10.  They  feed  in 
the  dense  fir  w^oods  and  glades  which  clothe  the  upper  slopes  of  the 
mountains.'  (Bull.  Am.  Mus.  Nat.  Hist.,  Vol.  VII,  1895,  pp.  257, 
258.)  A  recent  letter  from  my  brother,  Mr.  F.  W.  Nelson,  informs 
me  that  a  local  hunter  found  the  trail  of  a  bull  elk  near  the  head  of 
Black  River  the  present  autumn  (1901),  and  followed  it  for  two  days 
without  obtaining  a  shot  at  the  animal.  This  shows  that  the  Arizona 
elk  still  suVvives,  and  that  it  is  pursued  by  local  hunters  regardless  of 
the  legal  prohibition."     {E.  W.  NeUon.) 
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Ilahits  and  local  distrihution, — Among  my  notes  referring  to  this 
species  I  find  a  copy  of  a  letter  dated  Fort  Verde,  Arizona,  March  29, 
1888,  addressed  to  Dr.  J.  A.  Allen,  containing  the  following: 

Box  No.  10  should  be  unpacked,  and  the  skulls  In  It  put  away  without  unwrap- 
ping. In  it  is  the  skin  of  a  fine  adult  male  elk,  taken  by  E.  W.  Nelson,  In  the 
White  Mountains,  Arizona.  Mr.  Nelson  generously  placed  the  si)ecimon  at  my 
disposal  for  just  what  it  cost  him  to  transjwrt  it  out  of  the  woods  ($25).  It 
cost  me  six  dollars  ($0)  to  get  it  from  his  place  to  Fort  Verde,  making  a  total 
cost  of  131.  The  horns  are  diflPerent  in  shape  from  any  others  I  have  seen.  The 
head  is  in  another  box  (No.  11),  to  be  sent  with  the  next  lot.  I  think  it  will 
make  a  nice  specimen  for  mounting;  and  I  will  present  it  to  the  Museum  for 
that  purpose.  If  it  can  be  mounted  soon  I  will  be  able  to  describe  it  better 
when  I  reach  New  York.  The  elk  has  become  so  scarce  in  Arizona  that  I  think 
it  doubtful  whether  other  sijecimens  will  be  preserved  from  this  Territory.  A 
small  number  still  reside  in  the  White  Mountains,  ranging  in  a  very  limited^ 
area.  There  are  no  others  in  Arizona.  I  explored  their  late  stronghold  in  the 
region  about  San  Francisco  Mountain  very  thoroughly  last  summer  without 
finding  other  evidence  of  its  previous  existence  than  a  few  fragments  of  very 
old  horns.  It  is  thought  to  be  entirely  extirpated  from  there  by  the  hunters. 
None  have  been  seen  alive  for  several  years ;  and  they  would  have  been  seen  if 
any  were  there. 

Of  four  letters  now  before  me,  received  from  Mr.  Nelson  and  con- 
taining references  to  the  elk  skin,  which  he  finally  forwarded  ffom 
St.  Johns,  Arizona,  January  7,  1887,  only  the  first,  dated  Springer- 
ville,  Arizona,  January  24,  1886,  contains  data  of  iilterest,  as  follows: 

A  party  of  five  made  a  hunt  this  fall  around  the  base  of  "  Baldy  "  (Mount 
Ord),  across  Black  River  on  the  reservation;  thence  across  the  Blue  Range  to 
the  Blue  River,  about  20  miles  above  its  junction  with  the  San  Francisco  River, 
and  thence  home  [to  Springerville].  We  were  in  a  very  rough  country  with  not 
much  game.  We  got  deer  (black  and  white  tailed),  one  elk,  two  black  bears, 
and  some  turkeys.  Would  you  like  a  description  of  the  elk,  a  fine  4-pronged 
buck  in  new  winter  fur?  A  fine  6-prong  buck  in  the  velvet  I  sent  to  Washington 
last  August.     It  was  shot  in  June.     Elk  are  becoming  very  scarce  here  now. 

He  next  referred  to  the  elk  skin  (No.  16211,  Am.  Mus.  Nat.  Hist.), 
April  10,  1886,  as  follows: 

It  is  a  fine  4-pronged  buck  in  prime  winter  fur.  and  the  skin  is  in  good  mount- 
able  condition. 

Later,  Mr.  Nelson  very  kindly  sent  me  the  following: 

ELK  NOTES. 

A  few  years  since,  the  elk  was  comparatively  numerous  in  the  White  Moun- 
tains of  this  Territory  and  was  most  plentiful  on  the  eastern  sloi^e  of  this 
group. 

The  flanks  of  "  Baldy,"  or  Mount  Ord,  as  it  is  marked  on  the  maps,  and  the 
country  about  the  heads  of  Black  River  formed  their  summer  resort.  In 
winter  they  followed  down  Black  River,  where  a  lower  altitude  gave  them  a 
milder  vflnter  climate.  At  this  season,  as  at  present,  they  did  not  seek  to  leave 
the  snow,  but  merely  found  a  level  where  the  snow  was  not  so  heavy  as  in  the 
high  summer  country.  The  last  five  or  six  years  has  nearly  exterminated 
them  in  these  mountains.    The  country  has  been  settled  by  cattle  ranchers 
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and  Hiiuatters,  and  all  have  made  war  alike  ni)on  the  large  game.  During  the 
last  two  years  only  four  elk  have  been  killed  on  the  eastern  slope  of  the  White 
Mountains  and  on  Black  River.  In  the  fall  of  1885  I  found  a  few  elk  signs 
in  the  spruce  thickets  on  the  sunnnit  of  the  Blue  Range,  which  separates  the 
Black  from  the  Blue  River.  Some  small  trees  with  the  bark  rubbed  off  showed 
where  the  bull  elks  had  rubbed  the  velvet  from  their  horns  In  summer,  so  a  few 
must  remain  there  yet  at  that  season. 

In  January,  1884,  during  a  trip  through  the  Nigrita  Mountains  in  New 
Mexico,  on  the  Nigrita  Creek,  one  of  the  headwaters  of  the  San  Francisco  River, 
I  saw  a  cow  and  <-alf  elk  hung  before  a  hunter's  cabin  and  was  told  that  at  the 
lieginning  of  winter  a  band  of  seven  elk  had  been  found  in  these  mountains  and 
had  been  hunted  until  only  two  remained  alive  at  the  time  of  my  visit,  and  they 
expected  to  get  these  before  spring.  The  hunters  had  crossed  the  mountains  in 
every  direction,  and  the  members  of  the  band  mentioned  were  said  to  be  the 
only  ones  In  these  mountains. 

They  were  formerly  abundant  in  these  mountains  and  on  to  the  east  through 
all  of  the  high  Mogollon  Range  in  New  Mexico. 

In  the  White  Mountains  of  Arizona  the  elk  have  their  rutting  season  in 
October  and  November.  At  this  time  the  bulls  travel  much  during  the  night. 
In  October,  1884,  one  passed  close  by  my  camp,  on  the  head  of  Black  River,  one 
night,  giving  a  hoarse  bellow  every  half  mile  or  so. 

Their  horns  are  slied  in  February  or  March  and  by  the  end  of  the  following 
June  are  full  grown  again. 

The  middle  of  June,  1885,  I  obtained  a  fine  full-grown  set  of  six  pointed 
antlers  in  the  velvet.     In  August  and  September  the  velvet  is  she<l. 

The  calves  are  born  in  May  and  June.  The  curious  and  at  times  unaccount- 
able stupidity  of  this*animal  renders  it  very  often  an  easy  prey  to  the  hunter. 
In  one  instance  a  cowboy  riding  about  the  head  of  Black  River  came  upon  a 
small  park  in  which  a  cow  elk  and  her  calf  were  feeding,  and  riding  quietly  to 
the  edge  of  the  trees  with  his  rojK*  in  hand  he  made  a  sudden  dash  and  before 
the  elk  could  make  up  their  minds  to  get  out  of  the  way  he  had  the  calf  roped 
and  took  it  home  with  him. 

It  was  readily  tamed,  but  was  killed  accidentally  some  weeks  later.  The 
hunter  who  obtained  the  antlers  in  the  velvet  for  me  found  the  ellc  asleep  in  a 
dense  growth  of  ferns  behind  a  log.  The  hunter's  attention  was  first  drawn  to 
the  si)ot  l)y  seeing  the  tops  of  the  antlers  as  they  sw^ayed  slowiy  back  and  forth 
over  the  ferns.  Walking  cautiously  up  to  the  side  of  the  log  and  only  about 
20  feet  from  the  elk  the  hunter  stamped  heavily  upon  the  ground  with  one  foot. 
The  elk  at  once  reared  its  head  alK)ve  the  ferns  and  was  killed  by  a  shot  through 
the  brain.  All  the  antlei-s  I  have  seen  in  this  region  are  much  smaller,  and  less 
robust,  or  more  slender  than  those  I  have  seen  In  Colorado  and  from  other 
northern  points.  Like  the  deer,  the  elk  of  this  region  is  smaller  than  are  those 
found  farther  north.  The  favorite  resorts  (»f  these  animals  are  portions  of  the 
mountains  where  dense  thickets  of  spruce  or  other  trees  give  good  shelter  in 
close  proximity  to  ojumi  parks  and  streams  of  clear,  cold  water.  Brook  trout 
are  numerous  In  these  streams,  and  It  Is  a  curious  fact  that  the  range  south  of 
the  elk  is.  so  far  as  I  have  ascertained,  coincident  with  that  of  the  mountain 
trout,  the  true  salmo. 

The  interesting  book,  by  Maj.  John  G.  Bourke,  entitled  On  the 
Border  with  Crook  (2d  ed.,  1892),  contains  several  references  to  the 
Arizona  elk,  among  them  the  following: 

It  was  through  the  country  of  the  tribes  to  the  south  that  the  Spaniards  first 
were  brought  face  to  face  with  the  "  Tinneh  *'  of  Arizona,  and  it  was  from  these 
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Maricopus  and  others  that  tho  name  wa«  learned  of  the  desperate  fighters  who 
lived  in  the  higher  ranges  with  the  deer,  the  elic,  the  bear,  and  the  coyote  (p. 
113).  ♦  ♦  ♦  The  Apache  was  not  so  well  provided  with  meat  as  he  might 
have  been,  because  tlie  general  area  of  Arizona  was  so  arid  and  barren  that 
it  could  not  be  classed  as  a  game  country;  nevertheless,  in  the  higher  eleva- 
tions of  the  Sierra  Mogollon  and  the  San  Francisco  there  were  to  be  found 
plenty  of  deer,  some  elk.  and,  in  places  like  the  Grand  Canyon  of  the  Colorado, 
the  (^anyon  of ^  the  Rio  Salado,  and  others,  there  were  some  Rocky  Mountain 
sheep.  Down  in  the  plains  or  deserts,  called  in  the  Spanish  idiom  "play as  " 
or  **  beaches."  there  were  quite  large  herds  of  antelope,  and  bears  were  encoun- 
tered in  all  the  high  and  rocky  places  (p.  129). 

Writing  of  the  vicinity  of  Camp  Apache,  Arizona,  he  observes: 

Two  branches  of  the  Sierra  Rlanca  River  unite  almost  in  front  of  the  camp, 
and  supply  all  the  water  needed  for  any  purpose,  besides  being  stocked  fairly 
well  with  trout,  a  flsh  which  is  rare  in  other  sections  of  the  Territory.  Hunting 
was  very  good,  and  the  sjMjrtsman  could  find  with  very  slight  trouble  deer, 
l)ear.  elk,  and  other  varieties  of  four-footed  animals,  with  wild  turkey  and  quail 
in  abundance.  ♦  •  •  The  Tonto  Basin  was  well  supplied  with  deer  and 
other  wild  animals  (p.  142). 

In  October,  1884,  during  a  "  pow-wow  "  with  the  head  men  of  a 
small  tribe  of  Apache  Indians  then  living  on  Carrizo  Creek,  Arizona, 
General  Crook  pointed  to  an  old  Indian  and  said : 

That  man  is  a  great  hunter.  He  used  to  kill  many  elk  in  the  White  Moun- 
tains. 

The  remark  was  repeated  to  the  hunter  through  an  interpreter, 
and  he  was  much  pleased  that  the  General  remembered  him  so  well. 
Elk  teeth  were  quite  commonly  seen  in  the  possession  of  the  Apaches. 

Through  conversation  with  hunters,  I  noted,  October  3,  1884: 

The  elk  is  still  to  he  found  in  considerable  numbers  in  the  White  Mountains 
of  Arizona,  and  In  less  numbers  in  the  San  Francisco  Mountain  region. 

I  found  charred  bones  of  the  elk  in  the  ancient  buildings  reared 
by  the  now  extinct  cliff  dwellers  of  the  Verde  Valley.  I  did  not  see 
the  elk  in  the  Southwest,  but  saw  the  tracks  of  an  old  bull  on  Oak 
Creek,  Arizona,  when  hunting  with  Sergeant  Fox,  in  the  winter  of 
1885-8G.  At  the  head  of  this  stream,  in  the  San  Francisco  Moun- 
tains, a  few  fragmentary  old  cast  horns  were  discovered  by  members 
of  my  party  in  1887.  Not  an  elk  was  then  known  to' exist  in  that 
region.  Mr.  "  Bill "  Munds,  an  old  settler  who  ow^ned  a  handsome 
herd  of  stock  and  a  fine  range  in  the  San  Francisco  Forest,  told  me 
that  when  he  first  came  into  Arizona,  many  years  ago,  he  found  the 
Indians  making  a  '*  drive  "  of  elk  in  the  San  Francisco  region.  There 
were  plenty  of  elk  tracks  and  more  of  Indians',  although  he  saw 
neither  elk  nor  Indian  on  that  day ;  but  there  was  abundant  evidence 
that  the  drive  was  successful. 

The  Hopi  Indians  called  the  elk  Chyze'-ze-scha.  One  of  the 
Hopi,  when  shown  the  skin  of  the  elk  sent  me  by  Mr.  Nelson,  called 
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it  '7t7-X-,"  and  said  that  very  few  remained  (in  1887)  anywhere  near 
the  Ilopi  country,  but  that  his  brother  had  killed  one  in  the  Wliite 
Mountains  of  Arizona. 

Late  in  October,  1892,  the  cook  of  one  of  the  surveying  parties,  a 
man  who  had  never  lived  in  the  West  before  and  who  had  not  even 
heard  of  the  elk,  but  who  had  shot,  skinned,  and  become  thoroughly 
familiar  wnth  the  mule  deer  while  with  the  survey,  came  fo  camp  and 
told  with  much  excitement  of  two  huge  deer  with  enormous  antlers 
that  he  had  just  seen  on  San  Jose  Mountain,  Sonora,  Mexico.  He 
had  started  them  when  too  far  off  for  a  successful  shot,  and  was 
unable  to  overtake  them.  Soldiers  w^ho  went  with  this  man  the  next 
day  w^ere  quite  certain  that  the  tracks  were  those  of  elk,  and  I  have 
no  doubt  that  they  were,  as  the  cook  gave  an  accurate  account  of  this 
r.nimal  without  any  earlier  knowledge  of  its  existence.  I  had  pre- 
viously and  have  subsequently  thoroughly  explored  these  mountains 
without  seeing  any  signs  of  elk.  The  two  mentioned  were  possibly 
migrating  to  the  neighboring  Sierra  Madre  Mountains  in  Mexico. 


Closely 
branched. 


Family  ANTILOCAPRID/E. 

FRONO-HORN  AKTEIOPES. 

allied    to    the    Bovidce^    but    the    horns    deciduous    and 
{Flower  and  Lydekker.) 


Genus  ANTILOCAPRA  Ord  (1818). 
AntUocaprd  Ord,  Journ.  de  Phynique,  LXXXVII,  1818,  j).  149. 


/)(m  t  it  /on .      1 . 3  _  3  C . ,  _  J 


P.   "'  M.       -- 

^  •    3-3   ^^^'    3-3 


:82. 


Type, — . [fit Hope  a m erica n a  Ord . 

CharacterH, — Bony  horn  cores  unbranched,  forming  vertical,  blade- 
like projections  immediately  above  the  orbits  (fig.  83);  horns  com- 


a  h  c  (I 

Fiu.  31.— Antil<k:apra  Americana  mexkana.    a  andc.  F<)ref<)<»t;  h  ani>  d,  hindfocit. 

pressed,  about  250  mm.  in  length,  in  a  straight  line,  or  400  mm.  fol- 
lowing the  curves,  having  a  gentle  bafikwnrd  curvature,  the  short 
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branch  or  prong  arising  about  tlie  middle  of  its  height.  When  the 
horn  is  about  to  be  cast  off,  it  becomes  loosened  and  a  new  one  covered 
with  long  hairs,  which  soon  disappear,  is  formed  upon  the  bony  core 
l)eneath  it.  The  ears  are  long  and  pointed.  Tail  short  and  pointed, 
densely  coated  with  coarse  hair,  except  on  the  underside  where  the 
hairs  are  extremely  short.  (Fig.  32.)  The  neck  has  a  thick  mane  of 
long  chestnut-colored  hair.  Accessory  hoofs  are  wanting.  (Fig.  31.) 
The  lachrymal  sinuses  of  the  true  antelopes  are  undeveloped;  as 
also  are  the  "  inguinal  pores,"  or  groin  sacks  found  in  true  antelopes. 

ANTILOCAPRA   AMERICANA    MEXICANA    Merriam. 

MEXICAN  FRONO-HORN  ANTELOPE. 

Antiiocapra  amcricana  mexicana   Mebbiam,  Proc.   Biol.   Soc.   Wasbington, 
XIV,  p.  31,  Apr.  5,   1001    (original  description). — Miller  and  Rehn, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXXI,  No.  3,  Aug.  27,  1003,  p.  71   (Syst. 
Results  Study  N.  Am.  Mam.  during  the  years  1001  and  1002.). 
[Antiiocapra   amcriratia]    mcj-icana,    Elliot,    Field   (^ol.    Mus.,   Zool.    Ser., 
IV,  Pt.  1,  1004,  p.  82,  pi.  XXXII  (Mam.  Mid.  Ahl). 
Ah  uhV  of  the  Ilualapai  Indians  of  north-central  Arizona. 
Chur-vae'  of  the  Hopl  Indians  of  northeastern  Arizona. 

Type-locality, — Sierra  en  Media,  State  of  Chihuahua,  Mexico. 
Geographical  range, — Sonoran  and  Transition  Zones  of  northern 

Mexico,  extending  north  into  the  United  States,  along  the  Mexican 

border.      Its     vertical     range     ex- 

¥  - '  ^  m    vJI  \  }     tends  froni  below  sea  level  (on  the 

Wi^M>,>f^  \  *r      Colorado  Desert,  California)  2,500 

meters   (8,250  feet)   on  San  Fran- 
cisco Mountains. 

Description, — The  anteloi)e''s  col- 
oring is  made  up  of  white  and  fawn 
color,  with  some  blackish  markings 
on  the  head.  On  the  body,  the  white 
occupies  all  of  the  under  surface, 
and  extends  to  the  inner  aspect  of 
the  limbs,  extending  well  up  on  the 
sides  of  the  body,  where  it  forms  a 
rectangular  area,  between  the 
shoulders  and  hips.  The  whole 
rump  is  white,  with  the  exception 
of  a  narrow  median  strip  of  fawn 
color  that  usually  connects  the 
colored  area  of  the  upper  side 
The  lips  and  chin  are  white,  as  are 

areas  on  the  cheeks,  throat,  and  inner  surface  of  ears,  besides  which 

the  underside  of  the  neck  is  beautifully  marked  with  a  white  cres- 


Flil.8'2.— ANTILOCAPRA   AMKRICANA   MEXICANA 

Tail,    a,   I'iter   siRFArK;   h,   lower   sir" 

FACE. 

of  the  tail  with  that  of  the  back. 
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centic  area  above,  and  a  white  shield-shaped  area  below.  The  fawn 
color  occupies  the  back  and  most  of  the  neck,  extending  down  the 
outer  side  of  the  limbs  and  encircling  them  low  down;  and  back- 
ward in  a  narrow  line,  dividing  the  rump  and  ending  on  the  upper 
side  of  the  tail.  This  color  becomes  more  tawny  on  the  neck,  and 
the  elongated  hairs  forming  the  main  are  russet,  tipped  with  black. 
The  upper  side  of  the  head,  which  varies  from  creamy  white  on  the 
sides  to  wood  brown  or  even  tawny-fawn  color  above,  is  strongly 
marked  with  brownish  black  in  the  male,  and  there  are  w^hitish  areas 
around  the  horns  and  at  the  base  of  the  ears.  The  black  markings  are 
much  more  extensive" in  old  males  than  in  young  or  female  individuals. 
In  old  bucks  of  Antilocapra  americana  americana  the  black  sometimes 
occupies  the  whole  face  in  front  of  a  line  connecting  the  horns,  but, 
in  most  cases,  an  oval  fawn-colored  space  is  inclosed.  In  Antilocapra 
americana  mexicana  the  black  becomes  dark  brown  and  only  occupies 
the  end  of  the  muzzle  and  a  narrow  space  in  front  of  the  horns,  much 
as  in  northern  females,  leaving  the  middle  of  the  upper  side  of  the 
head  wood  brown.  In  both  forms  the  eyelashes  are  jet  black,  and 
there  is  a  black  listing  on  the  edges  of  the  ear,  apically,  and  a  black 
spot — in  the  male — occupying  the  side  of  the  head  below  the  angle 
of  the  jaw;  the  latter  a  sex  mark  serving  to  distinguish  between  the 
sexes  at  all  ages,  even  in  some  fetal  specimens.  In  americana  the 
tail  appears  to  be  white,  except  for  a  tawny  basal  area  on  its  upper 
side,  but  in  mexicana  the  sides  of  the  tail  are  grayish  drab. 

Variations  in  color. — Considerable  color  differences  are  dependent 
upon  season,  sex,  and  age.  An  adult  male  (No.  440,  Mearns's  collec- 
tion), killed  in  the  Mogollon  Mountains,  25  miles  northeast  of  Fort 
Verde,  central  Arizona,  August  2,  1886,  is  in  full  summer  pelage. 

The  face  has  a  jet-black  area,  beginning  at  the  nares,  which  it  in- 
volves, passing  backward  to  the  horns,  where  it  ends  abruptly,  ex- 
tending laterally  to  the  orbits.  On  the  forehead,  in  the  middle  of 
this  black  area,  are  a  few  light  hairs.  Upon  the  sides  of  the  head 
below  the  ears  is  another  large  black  patch,  whi(*h  shades  off  to  red- 
dish fulvous  and  white.  The  cheeks,  space  between  horns  and  around 
base  of  ears,  and  the  lips  are  pure  white  or  whitish.  Below  the  white 
cheeks  and  black  forehead  are  patches  of  pale  fawn  color.  The  ears, 
which  resemble  those  of  the  horse,  are  very  acutely  pointed,  straight- 
edged  for  basal  two-thirds  anteriorly,  then  sinuously  curved — at 
first  concave  and  then  convex  on  border — to  the  tip,  which  points 
toward  the  horn,  and  regularly  rounded  on  the  posterior  border; 
convexity  of  ear  pale  fulvous;  its  terminal  portion  edged  wnth  black; 
its  extremity  tipped  with  black,  somewhat  mixed  with  fulvous,  on 
both  surfaces;  inner  surface  of  ear  white,  except  at  one  point,  where 
the  fulvous  extends  over  upon  the  posterior  border  from  the  outside. 

Adult  male  (No.  379,  Mearns\s  collection),  killed  in  the  Mogollon 
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Mountains,  central  Arizona,  April  8,  1886,  and  still  in  winter  pelage, 
has  the  lower  jaw  and  space  between  rami  of  mandible  all  white. 
A  band  of  white  25  mm.  in  width  borders  the  upper  lips,  extending 
to  the  naked  muffle  (which  divides  the  lips  by  a  narrow  septum), 
except  a  dusky  spot  posteriorly.  Another  dusky  spot — yellowish 
brown  mixture  with  plumbeous — occupies  an  area  at  the  angle  of 
ihe  mouth,  extending  backward  about  25  mm.  Tlie  white  of  the 
upper  lips  and  lower  jaw  is  confluent  behind  this  angular  spot, 
and  extends  backward  upon  the  cheeks,  decreasing  to  a  terminal 
point  below  the  middle  of  the  eye.  The  inner  surface  of  the  ears — 
which  are  coated  with  long  hairs — and  base  of  ears  anteriorly  and 
externally  are  also  white.  There  are  two  crescentic  white  patches 
upon  the  sides  of  the  neck  behind  and  below  the  ears,  separated 
by  a  narrow  mesial  stripe.  Behind  them  is  another  semilunar 
area  of  white  which  extends  across  the  underside.  The  upper  sur- 
face of  the  head,  backward  to  between  the  horns,  is  dark  brown, 
almost  blackish  anteriorly,  grizzled  posteriorly,  and  mixed  with  pale 
yellowish.  There  is  also  a  blackish  brown  area  at  the  anterior  base 
of  the  horn,  extending  to  the  eye,  and  another  below  the  ear,  which 
latter  is  edged  with  the  same  except  below.  The  rest  of  the  head  and 
neck  is  yellowish,  or  reddish  brown  of  different  shades,  varying  from 
buckskin,  on  the  convexity  of  the  ears,  to  chestnut  rufous  upon  the 
mane,  which  l)egins  upon  the  occiput  and  has  a  considerable  admix- 
ture of  dusky  tips  to  the  hairs. 

Adult  female  (Xo.  »381,  Mearns\s  collection),  from  same  locality  as 
above,  killed  April  1,  188G,  has  the  coloration  of  the  underside  of  the 
head  and  neck  the  same  as  in  the  male  above  described,  except  that 
the  white  crescents  upon  the  upper  part  of  the  neck  are  entirely 
united,  forming  a  large  white  crescent  or  shield  shaped  mark.  The 
coloring  above  is  paler.  The  blackish  brown  color  of  the  face  extends 
backward  little  if  any  beyond  the  tips  of  the  nasal  bones;  color 
thence  to  the  line  of  the  eyes  yellowish.  There  is  some  admixture  of 
black  tips  to  the  hairs  between  the  orbits.  There  is  no  distinct  black 
spot  at  the  anterior  base  of  the  horn,  but  the  lashes  and  a  small  spot 
above  the  front  of  the  eye  are  black.  The  long  hairs  at  the  base  of 
the  horns  are  blackish,  instead  of  bein*?  nearlv  white  as  in  the  male. 
Spots  on  upper  lip  and  angle  of  mouth  obsolete. 

A  yearling  (?)  female  (Xo.  880,  Mearns's  collection),  from  the 
same  locality  as  above,  April  3,  188(>,  has  the  coloration  still  paler 
than  that  of  the  adult  female.  The  dark  areas  are  still  more 
restricted,  there  being  no  trace  of  dark  spots  on  upper  lip, and  at 
angle  of  mouth.  The  pure  white  areas  are  more  extended.  The 
horns  are  nearly  concealed  by  the  hair,  which  forms  a  black  spot 
around  them. 
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In  the  above-described  specimens  the  hairs  of  the  yellowish  areas 
are  somewhat  paler  on  the  tips,  light  plumbeous  at  base,  and  wavy. 
The  longest  hairs  of  the  mane,  in  the  male,  measure  120  mm.  in 
length.  They  are  broadly  white  at  base,  succeeded  by  reddish  brown 
and  a  narrow  annulus  of  yellowish  white,  pointed  with  black.  In 
the  white  areas  the  hairs  are  white  to  the  base. 

A  male  fetus  (No.  |^|JJ  U.S.N.M.)  that  would  soon  have  been 
born,  removed  from  its  mother  (No.  1889,  Collection  International 
Boundary  Com.)  June  15,  1892,  is  grayish  buff,  finely  lined  with 
black,  slightly  stained  with  russet  on  the  head  and  ruipp,  which 
latter  is  white  only  in  two  lateral  spots.  A  large  white  spot  occupies 
the  forehead.  There  is  some  black  on  the  edges  of  the  ear,  the  end 
of  the  muzzle  is  black,  and  there  is  a  small  black  spot  above  each 
eye.  The  hoofs  are  black,  tipped  with  horn  color,  with  reddish  hair 
growing  around  the  base.  Underparts  buffy,  liberally  sprinkled  with 
white  hairs  in  the  middle.  The  white  areas  on  the  underside  of  the 
neck  and  the  triangular  black  sex  mark  on  the  sides  of  the  head  are 
plainly  indicated. 

An  albino  antelope  was  seen  by  many  persons  between  the  Verde 
Valley  and  AVhipple  Barracks,  Arizona,  in  1885,  and  was  not  known 
to  have  been  killed  up  to  the  time  of  my  departure  in  1888. 

Young  a  few  weeks  after  birth  are  paler  than  adults,  without  the 
distinct  rump  patch  of  white,  this  part  being  overlaid  with  pale 
russet ;  and  all  of  the  pattern  is  obscure,  the  white  areas  being  stained 
with  dull  buff,  and  the  areas  which  are  blackish  in  adults  but  faintly 
indicated.  A  curl  of  dusky  hair  over  the  frontal  bone,  on  each  side, 
indicates  the  location  of  the  coming  horns  of  the  male. 

Molting  period. — We  killed  the  first  Mexican  antelopes  on  the 
boundary  in  the  desert  region  between  the  Rio  Grande  and  Mimbres 
valleys,  late  in  March,  1892.  At  that  season  they  were  beginning  to 
shed  about  the  face.  A  male  killed  between  the  Mimbres  Valley  and 
the  Upper  Corner  (Monument  No.  40),  April  29,  had  received  the 
summer  coating  on  about  one-half  of  the  head.  By  the  end  of  May, 
all  of  the  old  males  had  shed  the  winter  hair  from  all  of  the  head, 
and,  in  some  cases,  from  large  areas  of  the  body.  An  old  male,  killed 
in  the  Animas  Valley,  New  Mexico,  July  0,  was  in  full  summer  coat; 
but  not  all  of  the  antelopes  had  changed  by  that  date. 

Cranial  characters, — The  skull  (fig.  33)  differs  from  that  of  amcri- 
cana  in  having  the  orbits  less  abruptly  protruding  antero-inferiorly, 
and  tlie  premaxillaries  more  slender  posteriorly;  audital  bullsp  thin- 
ner; lips  of  posterior  nares  longer. 

Horns, — In  females  the  horns  are  sometimes  absent  or  abortive, 
occasionally  quite  large:  but  the  horns  of  adult  males  are  invariably 
much  larger  tluui  those  of  females.     These  appendages  are  essentially 
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processes  of  the  frontal  bone  of  the  skull,  which  consist  of  simple 
flattened  blades  (fig.  33)  of  the  bone,  called  horn  cores,  covered  by  a 
horny  sheath  having  a  decurved  tip  and  flattened  lateral  prong.  The 
prong-horn  antelope  differs  from  the  true  antelopes  in  the  deciduous 
character  of  the  horny  sheaths  of  the  horn  cores,  which  are  fre- 
quently, perhaps  annually,  shed.  The  horny  sheath  is  a  result  of  a 
special  development  of  the  outer  skin  or  epidermal  tissue  covering  the 
horn  cores.  In  males  the  end  of  the  horn  is  whitish  horn  color,  all 
of  the  remainder  glossy  black;  but  in  the  female  the  horns  are  all 
black.  An  adult  male  (No. 440,Mearns\s  collection), killed  August  2, 
1886,  in  the  Mogollon  Mountains  of  central  Arizona,  had  horns  which 
were  loosened  and  nearly 
ready  to  be  shed.  With 
some  difficulty  I  managed 
to  pull  them  off,  and 
found  new  horn  sheaths 
growing  beneath.  They 
were  still  in  the  condition 
of  vascular,  hirsute  mem- 
branes of  considerable 
thickness,  resembling  or- 
dinary integument,  and 
coated  rather  sparsely 
with  long  hairs.  At  the 
apex  was  a  soft,  fleshy, 
nipple-like  process,  loose 
and  without  hair,  which 
first  becomes  converted 
into  horn,  forming  the 
whitish  tips.  The  apices 
of  these  bony  tips  were 
2(>0  mm.  apart,  and  each    f... ss-SKru,  op  antilocapra  americana  mexicana. 

measured  175  mm.  in  length,  from  the  hair  of  the  forehead.  The 
horns  themselves  measured  as  follows:  Total  length,  following  the 
curves,  380  mm.;  length,  in  a  straight  line  from  recurved  tip  to 
base,  245;  from  base  to  superior  base  of  the  prong,  148;  length  of 
prong,  60;  width  of  prong  at  base,  55;  circumference  of  horn  near 
base,  150;  circumference  of  horn  above  prong,  104.  The  horns 
are  much  compressed  laterally  from  the  base  to  the  prong,  which 
latter  is  remarkably  flattened;  above  the  prong  the  horn  becomes 
subcylindrical.  In  this  individual  the  horns  would  probably  have 
been  cast  before  the  middle  of  September.  An  adult  male  (No. 
276,  Mearns's  collection),  killed  near  the  same  locality,  in  the  pine 
forest  of  the  Mogollon  Mountains,  November  4,  1885,  had  recently 
cast  the  horn  sheaths;  those  replacing  them  were  thickly  coated 
30639— No.  5G— 07  M 15 


226  BULLETIN   56,  UNITED   STATES    NATIONAL   MUSEUM. 

with  "  velvet "  and  still  perfectly  soft,  except  the  horny,  loose 
tips.  Several  horn  sheaths,  apparently  not  very  old,  were  found 
by  members  of  the  survey,  west  of  the  Rio  Grande,  during  March, 
April,  and  May,  1892;  but  all  of  the  adult  antelope  killed,  that  I 
examined,  had  perfect  horns.  Females  lacking  horns  were  extremely 
rare. 

Weight— Adult  male  No.  63175,  U.S.N.M.,  killed  June  3,  1892,  at 
the  Playas  Valley,  near  Monument  No,  62,  weighed  112  pounds,  as 
killed,  after  bleeding;  adult  female  (No.  1889,  author's  collection), 
killed  June  15,  1892,  in  the  same  locality,  contained  two  fetuses,  and 
weighed  109  pounds  as  killed,  after  bleeding.  Three  adult  males 
(Nos.  I^ll,  Kfli?  and  63176,  U.S.N.M.),  weighed  64,  56,  and  67 
pounds,  respectively,  without  viscera,  head,  feet,  and  skin. 

Habits  and  local  distribution, — ^The  prong  horn  antelope  is  already 
a;  rare  animal  in  the  region  of  the  Southwest,  where  it  ranged  in 
thousands  twenty-five  years  ago.  In  much  of  the  region  covered 
by  my  field  notes  of  the  eighties  no  antelope  can  be  found  at  the 
present  day.  The  antelope  was  not  uncommon  from  the  Rio  Grande 
to  the  Animas  Valley  during  the  operations  of  the  International 
Boundary  Commission,  and  antelope  and  deer  were  largely  depended 
upon  for  a  supply  of  fresh  meat.  A  trooper  of  the  Second  Cavalry 
named  Swartz,  who  was  an  excellent  hunter,  turned  in  more  than 
80  antelopes  to  the  general  mess  from  May  to  July,  1892.  I  have 
recently  been  informed  that  it  would  now  be  difficult  to  see  that 
number  in  the  whole  region.  In  view  of  the  present  scarcity  of  this 
beautiful  ungulate,  I  will  give  in  detail  such  notes  as  are  contained 
in  my  notebooks  of  years  ago,  beginning  in  1884,  when  great  herds 
of  them  could  be  seen  in  crossing  the  Territories  of  New  Mexico  and 
Arizona  by  rail.  Herds  were  frequent  between  Ash  Fork  and 
AVhipple,  along  the  stage  route  in  March,  1884.  At  that  time  thou- 
sands of  them  were  killed  annually  around  the  San  Francisco  and  Bill 
Williams  mountains,  but  none  remained  in  the  immediate  vicinity  of 
Fort  Verde,  my  first  army  station.  About  that  time  hunters  began  to 
<;omment  upon  its  rapidly  decreasing  numbers  throughout  the  region, 
and  by  the  year  1888,  it  had  become  comparatively  uncommon  except 
in  restricted  areas  still  unoccupied  by  the  whites. 

On  the  northern  plains  the  vast  majority  of  antelope  were  sup- 
posed to  pass  their  entire  lives  in  the  open  country  away  from  forests, 
but  in  Arizona  and  New  Mexico  the  mountains  were  occupied  during 
the  summer  and  the  lower  mesas  and  valleys  in  winter.  In  1887,  I 
found  newly  born  young  during  the  first  half  of  June  on  two  sides 
of  the  San  Francisco  Mountain,  close  to  the  upper  limit  of  Pinus 
ponderom^  above  2,424  meters  (8,000  feet).  It  was  also  breeding 
through  the  pine  zone  of  the  Mogollon  mesa  and  Great  San  Fran- 


MAMMALS    OF    THE    MEXICAN    BOUNDARY.  227 

cisco  forest.  AVest  of  the  Verde  River  T  also  found  young  fawns 
in  open,  hilly  country  in  1887  and  1888.  The  season  of  birth  is  more 
protracted  than  at  the  north.  Three  females  killed  on  the  Mogollon 
mesa  March  10,  March  11,  and  AjDril  1,  188G,  contained  2  fetuses 
each,  the  last  noted  as  large.  A  female  (No.  1889,  Mearns'  col- 
lection), killed  June  15,  1892,  at  AMiitewater,  near  Monument  No.  61, 
contained  two  fetusCvS — male  and  female — ready  for  birth;  another 
in  the  same  region  contained  a  single  small  fetus  June  1,  1892,  and 
on  September  23,  1893,  I  saw  a  female  wnth  small  twin  fawns  close 
to  the  lower  timber  line  and  Monument  No.  04,  at  the  east  base  of  the 
San  Luis  Mountains.  Many  antelope  with  (usually)  twin  fawns 
were  seen  around  San  Francisco  Mountain,  and  also  on  the  Mexican 
Border,  during  the  month  of  June,  which  is  probably  the  month 
during  which  most  antelopes  are  born  in  those  latitudes. 

Unborn  fetuses  of  antelope  and  deer  are  regarded  as  table  deli- 
cacies by  the  Indians  of  the  Southwest.  The  young  are  hidden  by 
the  mother  at  birth,  and  often  fall  a  prey  to  wolves  and  coyotes  when 
she  is  absent  feeding.  WTien  the  fawns  are  following  their  mother, 
and  the  latter  is  shot,  the  young  w^ill  follow  the  hunter,  and  immedi- 
ately become  tame,  making  pets.  In  1884,  Capt.  Gerald  Russell  kept 
a  pet  antelope  at  Fort  Verde.  I  found  that  it  was  acutely  sensitive  to 
sounds.  When  walking  it  liked  to  follow  persons,  especially  women 
and  children ;  but  it  was  easily  startled  by  the  fall  of  a  small  pebble, 
and  would  flee  from  the  sound  in  terror,  immediately  returning.  It 
was  often  pursued  by  dogs  of  the  post,  but  could  easily  outrun  any 
of  them,  seeking  shelter  with  the  soldiers  in  the  barracks  wiien  weary 
of  running  from  the  dogs.  It  entered  houses  during  the  heat  of  the 
day,  and  I  sometimes  found  it  sleeping  on  my  bed. 

When  the  country  was  first  settled  by  the  whites.  Dr.  Elliott  Coues 
found  an  abundajice  of  antelope  around  old  Fort  Whipple,  Arizona, 
where  he  obtained  specimens.  I  saw^  a  small  herd  about  the  Point  of 
Rocks,  on  Granite  Creek,  near  AVhipple,  November  0"  to  13, 1887.  On 
November  14,  1884,  signs  of  them  were  seen  from  Cataract  Creek  to 
Pine  Springs,  along  the  canyon  of  the  Colorado  River,  in  northern 
Arizona;  and  the  species  was  seen  in  considerable  numbers  about  the 
latter  place  later.  Two  were  seen  on  a  bluff  near  Peach  Springs, 
Arizona,  November  19,  1884.  A  band  of  several  hundred  was  seen 
between  Aubrey  Station  and  Prescott,  Arizona,  November  21,  1884. 
On  the  following  day  several  herds  were  found  in  Big  Chino  Valley, 
between  Sullivan's  ranch  and  Garland  and  Ross's  ranch.  One  herd, 
startled  by  the  pack  train  at  the  rear,  crossed  the  trail  in  front  of  me, 
passing  through  a  herd  of  range  cattle  almost  as  wild.  After  reach- 
ing the  summit  of  a  ridge  the  antelope  stopped,  faced  about,  and 
took  a  good  look  at  us  before  passing  out  of  sight.     On  November  23, 
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1884,  we  noted  them  in  abundance  between  Garland  and  Ross's  ranch 
and  the  American  Ranch,  at  the  foot  of  Granite  Mountain,  near 
Prescott.  In  the  red-juniper  zone,  between  Ash  Fork  and  Stones 
Lake,  November  7,  1884,  antelope  were  seen  bounding  through  the 
groves  of  "  cedars "'  and  grassy  plains  between,  over  which  the  trail 
passed.  They  appeared  very  white,  and  were  very  conspicuous,  as 
antelope  always  are,  unless  they  are  lying  down.  Their  tracks  were 
very  numerous  in  the  mud  around  Stones  Lake,  a  sheet  of  water 
covering  about  20  acres.  In  the  spring  of  1888  I  saw  a  number  of 
scattered  individuals  on  the  west  slope  of  the  Yerde  Mountains,  in 
Agua  Fria  Basin.  I  never  saw  an  antelope  in  the  low  valley  of  the 
Verde  River;  but  its  use  as  food,  in  ancient  times,  by  the  cliff 
dwellers  is  attested  by  an  abundance  of  charred  bones  found  in  many 
of  their  cliff  houses  and  cavate  dwellings. 

Antelope  still  existed  in  the  Red  Rock  Country  of  Oak  Creek,  one 
of  the  headwaters  of  the  Verde  River,  during  the  eighties.  From 
my  notebook  I  extract  the  following: 

January  IJf,  18So. — We  left  Fort  Verde  at  sunrise  and  traveled  to  Thompson's 
Uancli,  on  Oak  Creek,  Arizona,  a  distance  of  25  miles.  For  the  first  five  or  six 
miles  the  trail  laj'  across  a  sandy,  mesquite-covered  plain,  and  low  hills  hare  of 
trees  hetween  Beaver  Creek  and  the  Rio  Verde.  We  then  crossed  a  succession 
of  cedar-clad  ridges  in  which  deer  are  often  seen,  and  thence  descended  to  a 
wide,  grassy  prairie,  l)ordered  hy  foothills  with  cedars  upon  their  sloi>es.  There 
we  found  plenty  of  tracks,  hut  saw  no  antelope,  until,  on  cautiously  peering 
over  the  first  ridge  after  leaving  the  prairie,  I  saw  a  herd  of  them  feeding 
among  scruh  oaks  ahout  2(>0  yards  distant.  I  had  ridden  ahead  with  onlj'  a 
shotgim.  and,  the  ccmntry  l)eing  open,  did  not  attempt  stalking  them,  hut  waifed 
for  the  huckhoard  to  come  up  with  the  rifios.  I  motioned  to  the  driver  to  stop, 
and  innnediately  three  rifles  were  hrouglit  up  to  the  top  of  the  hill,  hut  not 
hefore  the  wary  ci^eatures  had  sniffed  the  hreeze  and  hetaken  themselves  to 
their  hoofs.  Smith  could  not  he  restrained  from  letting  fly  at  them  at  .'^K) 
yards  as  they  trooped  off  in  single  file;  othenvise  we  might  have  successfully 
stalked  them,  as  the  country  was  hilly  and  aflTorded  cover.  I  gave  Fox  my 
horse  and  took  a  seat  in  the  huckl>(>ard,  directing  him  to  take  his  own  time  and 
look  for  the  antelope  heyond  a  high  ridge  over  which  they  had  disappeared 
after  winding  in  zigzags  to  avoid  some  huttes  and  canyons,  often  pausing  to 
look  at  our  party  from  some  eminence.  There  were  1 1  in  the  band,  and  they 
were  the  only  antelope  seen  on  tli(»  trip.  Fox  rejoined  us  at  Reaver  Head, 
having  failed  to  shoot  an  antelope.  He  ha<l  f<mn<l  tlie  herd  twice,  but  each 
time  tlie  herd  discovered  him  first  and  betook  themselves  to  flight,  disappearing 
immediately  from  view  behind  the  hills  upon  which  they  had  been  watching. 
Antelope  are  connnon,  in  suitable  places,  throughout  this  general  region. 

August  12-1),  ISK'). — Visited  Oak  Creek.  (Joing  out  we  saw  no  antelope,  but, 
returning  on  the  14th.  ten  were  s»»en  near  the  Rell  Mtmntain,  not  far  from  Oak 
Creek,  in  the  Red  Ro<k  Country. 

In  1SS()  and  18S7,  when  I  crossed  the  Oreat  San  Francisco  Forest, 
visiting  Flagstaff  and  the  San  Francisco  Mountain,  antelope  were 
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frequently  noted,  ranging  upward  through  the  whole  of  the  pine 
zone.  In  June  the  mule  deer  was  most  freijuently  seen  on  the  ridges 
in  the  pine  forest ;  but  the  antelope  came  down  into  grassy  openings 
called  "  parks,"  or  else  lived  in  the  most  open  pine  woods.  One  buck 
was  so  gentle,  or  possessed  so  much  curiosity,  that  I  killed  it  with 
my  shotgim.  Another  w^as  shot  near  Flagstaff  as  late  in  the  year  as 
Xovember  4,  1885.  Five  antelope  were  passed  by  near  the  head- 
quarters of  the  Arizona  Cattle  Company,  near  Flagstaff,  Arizona, 
June  3,  1887.  We  afterwards  found  them  abundant  on  the  timbered 
ravines  and  slopes  of  San  Francisco  Mountain,  where  again  some 
were  killed  with  the  shotgun.  Enormous  herds  were  seen  in  open 
parks  near  the  base  of  the  San  Francisco  cone.  The  highest  were 
seen  at  the  altitude  of  2,500  meters  (8,250  feet),  above  Little  Spring, 
at  tlie  north  base. 

East  of  the  Verde  Valley  antelope  were  first  noted  as  seen  between 
Clear  Creek  and  Saw  Log,  October  2,  1884.  At  Mud  Tanks,  a  few 
miles  farther  up  the  MogoUon  Mountains,  they  were  always  to  be 
found  from  1884  to  1888.  I  saw  them  at  many  places  on  the  Mogol- 
lon  Mesa  during  those  years;  but  the  herds  were  smaller  than  those 
around  the  base  of  San  Francisco  Mountain. 

In  his  Snake  Dance  of  the  Moquis,  Capt.  John  G.  Bourke  gives  the 
following: 

We  passed  |iiear  the  Ilopi  viHages  in  northeast  Arizona]  close  to  an  anteloix* 
"  corral  "  of  the  Navajoes.  These  are  made  of  two  converging  lines  of  stone  and 
brush.  The  Navajo  warriors,  mounting  their  fleetest  ponies,  will  scour  the  coun- 
try for  miles,  driving  before  them  the  luckless  game,  which  after  a  while  reaches 
the  narrowest  point  of  the  corral  and  then  falls  a  victim  to  the  hunters  in 
ambush.  The  Indians  are  careful  not  to  kill  all,  but  to  allow  a  few  to  escape. 
This  forbearance  is  partly  based  urwn  a  desire  to  allow  the  game  to  reproduce, 
and  is  partly  religious  in  character. 

.    Many  of  these  antelope  fences  were  seen  in  eastern  Arizona. 

The  antelope  has  given  rise  to  several  place  names  in  the  South- 
west, among  them  Antelope  Tanks,  in  the  Great  San  Francisco  For- 
est, and  Antelope,  on  Ash  Creek,  only  a  few  miles  from  Bumble 
B(»e,  Yavapai  County,  Arizona,  where  we  killed  an  antelope  March 
2(),  1885,  on  a  nuirch  across  southern  Arizona  and  New  Mexico  to 
Texas  and  returning.  On  this  expedition  antelope  were  noted  as 
follows:  Between  Red  Rock  and  Rillito,  Arizona,  an  adult  female 
antelope  was  brought  in  by  a  soldier.  Some  were  seen  between 
I^rdsburg  and  Separ,  New  Mexico,  April  1(),  1885.  P>om  Separ  to 
(lage.  New  Mexico,  antelope  signs  were  everywhere  abundant;  and 
from  their  numerous  tracks  they  must  have  been  present  in  large 
bands.     On  May  2,  1885,  in  the  foothills  near  Dragoon  Summit,  on 
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the  Southern  Pacific  Railroad,  the  troopers  of  the  Tenth  Cavalry 
fired  upon  a  herd  of  antelope;  and  as  late  as  November  3,  1892,  I 
saw  five  antelope  from  the  railroad  at  Bowie  Station,  southeastern 
Arizona. 

From  the  Mexican  border  I  have  a  few  records.  I  never  saw  ante- 
lope in  Texas,  but  transcribe  a  letter  from  Dr.  Paul  Clendennin,  who 
rode  with  the  Third  U.  S.  Cavalry  from  Fort  Verde,  Arizona,  to  Fort 
Davis,  Texas,  accompanied  by  the  author  as  far  as  Deming,  New 
Mexico : 

FoBT  Davis,  Texas,  May  27,  18S5. 

Coming  down  from  El  Paso  I  did  not  see  many  birds,  but  I  rode  off  over  the 
foothills  and  looked  for  anteloj)e.  We  saw  from  1  to  30  each  day,  but  they  were 
very  shy  and  we  could  not  get  witliin  300  yards  of  any. 

Doctor  Clendennin  also  found  antelope  on  Targot  Creek,  30  miles 
from  Fort  Davis,  Texas,  in  August,  1885 ;  and  they  are  well  known  to 
have  been  abundant  in  former  times  in  western  Texas.  Along  the 
Boundary  Line  it  was  seen  at  every  camp  betw^een  the  Rio  Grande  and 
the  Animas  Valley  west  of  the  San  Luis  Mountains  (Monuments 
Nos.  1  to  68.)  In  the  vicinity  of  Dog  Spring  (Monument  No.  55), 
New  Mexico,  30  were  shot  for  food  between  May  21  and  June  13, 
1892.« 

Large  herds  watered  at  Lake  Palomas,  San  Francisco  Water,  and 
the  Corralitos  River  in  Chihuahua,  Mexico.  On  our  return  to  this 
region  in  1893,  antelope  were  abundant  on  the  West  Playas;  some 
were  seen  on  East  Playas;  and  at  Dog  Spring,  September  15  to  23 
one  herd  of  30  and  several  small  "  bunches  "  of  them  were  noted. 
About  20  were  seen  on  a  trip  from  Lang's  Ranch  to  Cajon.Bonito 
Creek,  September  8,  1893.  A  few  were  seen  in  the  San  Bernardino 
Valley  near  Monument  No.  77  in  1892  and  1893.  On  the  San  Luis 
Mountains  they  w^ere  found  up  to  1,G50  meters  (5,412  feet).  Some 
were  seen  in  the  San  Pedro  Valley^  Arizona,  north  of  Monument 
No.  92  in  1892;  and  a  mounted  specimen  from  near  Tombstone, 
Arizona,  was  seen  in  the  collection  of  R.  F.  Hafford. 

WTien  we  were  encamped  at  La  Osa,  Pima  County,  Arizona,  ante- 
lope were  found  on  the  plains  on  either  side  of  the  Pozo  Verde  Moun- 
tains. One  herd  of  12  antelope  visited  the  camp  of  the  party  en- 
gaged in  building  Monument  No.  143,  on  the  Moreno  Flat.  They 
were  plentiful  on  the  plains  around  Pozo  de  Luis,  Sonora,  Mexico, 
in  December,  1893,  and  January  following.  Small  herds  w^ere  seen 
in  January,  1894,  on  the  Great  Plain  between  the  Cobota  and  Nariz 

o  Lieut.  I>.  I).  (laiUard  informs  me  that  he  kept  an  accurate  account  of  the 
game  obtained  l)etween  El  Paso  and  the  San  Bernardino  River  (Monuments  Nos. 
1  to  77),  and  that  it  amounted  to  244  auteloiJe  and  deer  killed  from  March  15  to 
September  10,  1892. 
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mountains,  and  in  the  Santa  Rosa  Valley  near  Monument  No.  IGl. 
They  were  abundant  February  8,  1804,  in  the  vicinity  of  Monuments 
Nos.  178  and  179.  On  February  9,  1894,  when  I  rode  across  the  Tule 
Desert  from  the  dam  at  Monument  No.  179  to  Tule  Wells,  antelope 
were  ranging  in  abundance  if  one  could  judge  by  the  number  of 
tracks  seen,  although  I  saw  only  4  antelope  at  Monument  No.  183. 
Lieut.  D.  D.  Gaillard  shot  one  near  here  on  his  first  reconnoissance  of 
this  desert  region.  During  February  we  saw  more  of  them  in  the 
vicinity  of  Tule  Wells  and  on  the  Lechuguilla  Desert,  between  the 
Tule  and  Gila  mountains.  Dr.  W  J  McGee  writes  that  the  fauna 
of  Seriland,  Sonora,  Mexico,  includes  the  antelope.  Though  not 
abundant,  some  antelope  remained  on  the  Colorado  Desert.  We  saw 
their  tracks  near  Gardner's  and  Laguna  stations,  and  T  have  seen  a 
specimen  taken  by  Mr.  A.  W.  Anthony  west  of  the  Coast  Range  in 
Lower  California. 
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Family  BOVID^. 

OATTLE,  BH££P,  ETO. 

Frontal  appendages,  when  present,  in  the  form  of  non(Jeciduous 
horns.  Molars  frequently  hypsodont.  Canines  absent  in  both  sexes. 
The  lateral  toes  may  be  completely  absent,  but  more  often  they  are 
represented  by  the  hoofs  alone,  supported  sometimes  by  a  very  rudi- 
mentary skeleton,  consisting  of  mere  irregular  nodules  of  bone.  Dis- 
tal ends  of  the  lateral  metapodials  never  present.  In  the  majority  of 
genera  the  horn  cores  are  present  in  both  sexes,  although  much  larger 
in  the  male.     {Flower  and  Lydekker,) 

Genus  OVIS  Linnaeus  (17B8). 

Oris  LiNN.^rs.  Syst.  Nat..  10th  (h1.,  1758.  p.  70. 

Deacrtption, — Horns  curving  backward  and  downward  in  a  bold 
sweep,  with  the  tips  everted,  generally  with  more  or  less  prominent 
transverse  ridges,  and  brownish  in  color.  Suborbital  gland  and  lach- 
rymal fossa  usually  present,  but  generally  small,  ^'oot  glands  in  all 
the  feet.  Chin  not  bearded;  males  without  a  strong  odor.  (Flower 
and  Lydekker.) 

Dentit!<ytu—\.  ^;  C.  ?^;  P.  ^;  M.  ^^=82. 

Forms  of  the  bighorn  or  mountain  sheep,  the  only  wild  sheep  of  the 
Mexican  Boundary  Region,  occur  in  precipitous  mountains,  ranging 
from  sea  level,  at  the  Gulf  of  California,  to  the  summits  of  the  high- 
est mountains,  its  range  extending  through  each  of  the  faunas  from 
the  Arid  Tropical  to  the  Arctic- Alpine. 

OVIS  CANADENSIS   MEXICANUS   (Merriam). 
KEXIOAN  BIGHORN  OR  MOUHTAIH  SHEEP. 

Ovis  mcxicanu8  Mebbiam,  Proc.  Biol.  Soo.  Washinj^ton,  XIV,  p.  30,  Apr.  5, 
1001  (oriKinal  desiTipticm ) . — Mili-eb  and  Ueiin.  PrcK\  Bost.  Soo.  Nat. 
Hist..  XXXI,  No.  8,  AiiK.  27,  1003.  p.  72  (Syst.  Results  Study  N.  Am. 
Mam.  during;  the  years  1<K)1  and  11K)2).— Barber,  PrcK-.  Biol.  Soc.  Wash- 
ington. XV,  Oct.  10.  1002,  p.  101  ((JuadaluiH?  Mountains,  New  Mexico 
and  Texas,  in  March,  11K)1). 

rOi'i^l  rcrrina  nicTicauuM,  Klijot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  Pt  1, 
1904.  p.  S(>,  pis.  XXXIV,  XXXV  (skull).     (Mam.  Mid.  Am.) 

Pang'-iruh  of  the  Ilopi  Indians  of  northeast(»rn  Arizona. 

Cimarron  of  the  Mexicans. 

Type-locality. — Lake  Santa  Maria,  Chihuahua,  Mexico. 

Geographical  range, — North-central  Mexico,  northward  into  the 
mountains  of  Texas,  New  Mexico,  and  Arizona,  ranging  from  the 
Upper  Austral  to  the  Boreal  zone. 
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Description, — Following  is  the  original  description :  "  Type  from 
Lake  Santa  Maria,  Chihuahua,  No.  99342,  male  ad.  U.S.N.M.,  Bio- 
logical Survey  Collection.  Collected  Sept.  16,  1899,  by  E.  W.  Nelson 
and  E.  A.  Goldman.     Orig.  No.  13974. 

"  Characters, — Size  large ;  color  dark,  much  darker  than  nelsoni^ 
but  less  dark  than  canadensis;  horns  large,  massive,  dark,  not 
strongly  outcurved;  hoofs  and  molars  larger  than  in  O.  canadensis; 
ears  long  and  large,  nearly  double  the  size  of  those  of  canadensis^ 
measuring  from  occiput,  in  dry  skin,  110-116  mm.;  tail  long  and 
slender,  measuring  about  130  mm.;  color  pattern  •similar  to  that  of 
canadensis. 

"  Color. — Body  color  above  and  below  drab-brown,  darkest  on 
throat,  legs  and  tail;  no  trace  of  dorsal  stripe;  muzzle  decidedly 
paler  than  rest  of  face;  rump  patch  broader  and  more  squarely 
truncate  anteriorly  than  in  canadensis;  dark  color  on  hind  leg  cover- 
ing much  more  of  inner  side  of  thigh  than  in  canadens-is^  but  much 
less  of  lower  leg,  the  white  spreading  broadly  over  the  posterior  and 
inner  aspects  and  on  the  inner  side  ending  abruptly  just  above  the 
calcaneal  joint;  whitish  of  chin  broader  and  less  sharply  defined. 

"  Cranial  characters. — Skull,  as  a  whole,  large  and  massive.  Com- 
pared with  canadensis^  orbits  less  prominent;  frontals  flatter  (less 
'  dished  '  in  forehead) ;  basioccipital  narrow,  its  sides  nearly  parallel, 
its  muscular  facets  small  and  median  sulcus  broad;  occiput  (viewed 
from  behind)  much  narrower;  depth  of  face  (above  molars)  less; 
premaxillae  longer,  more  slender,  and  reaching  much  farther  back; 
jugal  relatively  small  and  less  expanded  anteriorly;  lachrymal  long, 
reaching  well  out  toward  premaxilla;  paroccipital  narrower  and 
more  slender;  lips  of  posterior  nares  (behind  hamulars)  thin  and 
somewhat  everted  [in  canadensis  thickened  and  much  swollen]  ;  angle 
of  mandible  obsolete;  coronoid  process  low^er  and  less  expanded. 
Molar  teeth  larger.  Horn  cores  longer,  with  longer  curve  and  less 
flaring  base. 

^'  Horns. — Large  and  heavy  (fig.  34),  but  longer  and  less  massive 
than  those  of  canadensis;  upper  (flat)  side  narrower;  base  less  flar- 
ing; orbital  corner  shortly  rounded  off  (not  produced). 

^^  Measurements. — Type  specimens,  male,  adult:  Total  length,  1,530 
mm. ;  tail  vertebrae,  130 ;  hind  foot,  425 ;  height  at  shoulder,  900.  An 
adult  female  from  type  locality:  Total  length,  1,490;  tail  vertebrae, 
130;  hind  foot,  405;  height  at  shoulder,  880." 

In  1886  I  noted  that  an  adult  male  specimen  belonging  to  Mr. 
D.  M.  Riordan,  of  Flagstaif,  Arizona,  and  killed  somewhere  in  that 
region,  was  paler  in  color  than  those  from  Colorado  and  northward, 
taken  at  the  same  season,  and  had  longer,  more  pointed  ears.  Far- 
ther south,  along  the  Mexican  Boundary  Line,  where  we  found  evi- 
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dences  of  its  existence  in  suitable  places  from  southwestern  Texas  to 
the  mountains  of  the  Coast  Range  bordering  the  Pacific  Ocean,  1  was 
unable  to  examine  any  skins  from  the  eastward  of  the  Tule  Moun- 
tains, in  the  Western  Desert  Tract,  though  the  species  was  seen  in  the 
Elevated  Central  and  Eastern  Desert  tracts.  From  the  examination 
of  one  skin  from  San  Francisco  Mountain,  Arizona,  and  a  small 
series  of  horns  collected  in  the  Dog  Mountains,  Grant  County,  New 
Mexico,  and  on  the  Verde  River,  Arizona,  and  from  the  observation 
of  living  animals  in  these  regions  I  am  inclined  to  consider  the  Big- 
horn of  the  Elevated  Central  Tract  to  be  intermediate  in  characters 
between  the  northern  Rocky  Mountain  form"  and  that  inhabiting 
the  Western  Desert  Tract,  the  latter  being  the  vory  distinct  race 
nehonij  described  below.  For  the  present,  with  the  scanty  material 
available  for  study,  I  prefer  to  consider  the  Bighorns  of  the  north- 

«  The  synonymy  of  this  form  is  as  follows : 

OVIS  CANADENSIS  Shaw. 

ROCKY  MOUVTAIK  BIOHOBIT. 

Mountain  Ram  of  North  America  Mitchill,  New  York  Medical  Repository, 
1803,  p.  237,  flg. 

Belter  de  Montagne  E.  Geoffboy  de  St.-IIilaire,  Annales  du  Mus(^  d'llis- 
toire  Naturelle,  II,  1803,  pp.  3G0-3G3,  pi.  lx  (Canada,  lat.  50° ;  long. 
115**). 

Ovis  canadensis  Shaw,  Naturalises  Misc*ellany,  XV,  pi.  dcx,  with  text,  aliout 
Dec.,  1803.  (A  penciled  memorandum  on  the  title  page  of  the  copy  in 
the  Library  of  Congress  indicates  that  plates  dlxxxix  to  dcxiii  were 
published  in  1803.     Plate  dlxxxix   (the  first  in  the  volume)   is  dated 

1803.  Plate  dcxiv  is  dated  1804.  The  intermediate  plates  are  not 
dated.  Pages  preceding  and  following  the  descriptive  text,  which  is 
not  paged,  are  watermarked  1803.) — Biddulph,  Proc.  Zool.  Soc.  Lond., 
1885,  pp.  G78-684  (reverts  to  this  earlier  name  than  Oris  montana, 
establishing  Ovis  canadensis  in  its  place). — Mebriam,  North  American 
Fauna,  No.  3,  1890,  pp.  78,  79. 

Ovis  cervina  Desmasest,  Nouveau  Dictionnaire  d'Histoire  Naturelle,  XXIV, 

1804,  p.  5  (based  on  the  BC»lier  de  Montagne  of  Geoffroy)  ;  nouv.  ed., 
XXI,  1818,  p.  553.— Rafinesque,  Am.  Month.  Mag.,  I,  Oct.,  1817,  p. 
436.— Alston,  Biologia  Centrali-Americana,  Mam!  1880,  p.  111.— 
Allen,  Bui.  Am.  Mus.  Nat.  Hist,  VII,  1895,  p.  258  (gives  important 
synonymy  and  attempts  to  establish  Ovis  cervina  on  the  basis  of  the 
1804  edition  of  Desmarest's  Nouveau  Dictionnaire  d'Histoire  Naturelle, 
but  fails  to  show  that  this  work  antedated  the  pul)lication  of  Sliaw's 
Ovis  canadensis,  the  name  in  current  use). 

Ovis  ammon  Mitchill,  New  York  Medical  Repository,  X,  1807,  p.  35. — Ord, 
in  Guthrie's  Geography  (2d  Am.  ed.),  II,  1815,  pp.  292,  308.— IIablan, 
F.  Amer.,  1825,  p.  164  (description  from  Lewis  and  Clark's  speci- 
mens).— GoDMAN,  Am.  Nat.  Illst,  II,  p.  328. 

Ovis  montana  Cuvieb,  R^gne  Anim.,  I,  1817,  p.  267  (a  name  long  current, 
but  preoccupied  by  Ord's  Ovis  montanay  the  name  which  he  applied  to 
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eastern  half  of  Arizona,  together  with  those  of  Texas,  New  Mexico, 
and  the  adjacent  parts  of  Mexico,  under  the  name  of  Onis  canadensis 
mexicanus. 

The  general  color  of  the  Rocky  Mountain  Bighorn  is  grayish 
brown,  or,  as  Professor  Baird  says,  "  perhaps  ashy  plumbeous  brown 
would  express  the  tint  more  nearly."  A  mixture  of  burnt  umber  and 
sepia  mixed  w^th  more  or  loss  white  will  approximate  to  most  of  the 
dark  shades  of  its  coloring.  The  rump,  belly,  and  posterior  surface 
of  the  limbs  are  white.  The  head,  and  especially  the  ears,  are  paler, 
and  the  muzzle  is  whitish.  The  tail  is  colored  like  the  back,  and  con- 
nected with  it  by  a  narrow  line  of 
the  same  color.  The  horns  are  yel- 
lowish brown.  The  feet,  which  are 
elastic  cushions,  are  plumbeous 
black.  The  horn  figured  herewith 
(fig.  34)  is  that  of  an  adult  male, 
killed  on  a  little  hill  beside  the 
ranch  house,  at  Dog  Spring,  Grant 
County,  New  Mexico,  September 
11,  1893,  and  agrees  in  size  and 
shape  wnth  others  from  the 
Dog  Mountains,  in  the  same  region, 
collected  by  our  party  in  1892. 
Two  of  the  horns  (Nos.  631G1  and 
36332,  U.S.N.M.)  measured,  re- 
spectively, 390  and  3G0  mm.  in  cir- 
cumference at  base,  and  900  and  800 
in  length,  following  the  outer  curve.  Horns  from  the  Verde  Valley, 
in  central  Arizona,  are  also  quite  similar,  as  are  those  from  San  Fran- 
cisco Mountain.* 


Fig.  34.— Horn  of  ovis  canadensis  mexi 
CAN  A.     (Cat.  No.  36332,  U.S.N.M.) 


the  Rocky  Mountain  Goat,  a  wholly  diflferont  anhnal,  in  ISl.')). — C^oues 

and  Yarrow,  Rep.  Wheeler  Survey,  V,  Zool()ffj\  187r>,  pp.  0)8.  ()0. 
JEgoccros  {Ovin)  montana,  Wagner,  Suppl.  Sehreber's  Saugthiere.  IV,  1844. 

p.  50r) ;  V,  p.  4()8. 
Ovis  pppargus  Hamilton  Smith,  Griff.  Cuvier,  IV,  1827,  p.  318,  plate;  V, 

1827,  p.  Sol). 
Ovis  culifoniianus  Douglass,  Zool.  Journal,  IV,  1820.  p.  332. 
Ovis  califoniiatm  Blytii,  Proc.  Zool.  Soe.  I^)nd.,  VIII,  June,  1840,  p.  65; 

Ann.  Nat.  Hist,  VII,  1841,  pp.  100,  2<K). 
Ovis  calif ornica  Wagner.  Schreber's  SauKthiere,  V,  183G,  p.  1371. 
Bighorn,  Lewis  and  Clark. 
TpiJC-locality. — Canada,  lat.  50°,  long.   11.")°,^-- Rocky  Mountains,  in  southern 
part  of  present  Alberta,  Canada. 

o  See  Baird's  Mam.  North  Ainer.,  1857,  p.  077,  figs.  30-32.     "  San  Francisco 
Mountains,  New  Mexico." 
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Habits  and  local  distribution. — Although  still  ranging  through 
(he  Upper  Austral,  Transition,  and  Boreal  zones  of  the  mountains 
of  the  Elevated  Central  Tract,  the  mountain  sheep  has  become  a 
scarce  animal.  It  is  usually  confined  to  rocky  canyons  and  mountain 
peaks.  On  San  Francisco  Mountain,  Arizona,  its  range  reaches  the 
Arctic- Alpine  zone,  above  timber  line.  Lieut.  A.  W.  Whipple's  ex- 
pedition obtained  sheep  at  points  along  the  thirty-fifth  parallel,  in 
Xew  Mexico  and  Arizona. 

In  Arizona  the  bighorn  has,  until  very  recently,  been  quite  gen- 
erally distributed  in  suitable  localities,  from  near  sea  level  to  the  apex 
of  the  San  Francisco  peaks,  the  highest  land  in  Arizona,  having  an 
altitude  of  upward  of  13,000  feet.  In  June,  1887,  I  obtained  horns 
of  the  mountain  sheep  at  Smiths  Big  Spring,  on  San  Francisco 
Mountain.  (No.  599,  Mearns'  collection,  now  in  the  American  Mu- 
seum, New  York.)  At  that  time  a  goodly  herd  of  them  was  ranging 
on  the  mountain.  In  the  neighboring  town  of  Flagstaff  I  examined  a 
mounted  male  specimen  in  the  possession  of  Mr.  B.  J.  Brannan, 
whose  brother  had  also  obtained  a  specimen  from  San  Francisco 
Mountain.  (One  of  these  was  sent  to  the  New  Orleans  Cotton  Expo- 
sition.) Bighorns  frequented  the  highest  peaks  of  this  mountain 
during  the  month  of  June,  but  in  winter  they  doubtless  descend  to 
the  lower  levels;  indeed,  it  w^as  asserted  by  an  experienced  hunter 
that  they  abandon  the  mountain  entirely  during  winter  and  resort 
to  the  neighboring  canyon  of  the  Colorado  River,  where  the  species 
is  always  abundant.  Memlx^rs  of  our  party  saw  a  number  of  them 
there  in  June,  1887;  and  in  November,  1884,  the  writer  saw  the 
tracks  of  a  large  band  of  them  that  had  recently  passed  through  the 
midst  of  the  village  of  the  Ilavasupai  Indians,  in  the  canyon  of  Cata- 
ract Creek,  close  to  its  junction  with  the  Colorado.  The  Havasupai 
manufacture  dippers. and  ladles  from  the  horns  of  the  mountain 
sheep,  some  of  which  we  collected  for  the  Museum.  On  November 
10,  1884,  I  camped  at  a  spring  in  the  left  wall  of  Cataract  Canyon, 
27  miles  above  the  Ilavasupai  Indian  village.  The  pack  mules  were 
suffering  from  thirst,  not  having  olHained  sufficient  water  at  the  pre- 
vious camp,  and  here  the  water  was  found  bhick,  stinking,  polluted 
by  the  carcass  of  a  decaying  mountain  sheep,  so  that  none  of  our 
animals  would  touch  it.  Years  before.  Major  Price  had  made  the 
only  previous  military  expedition  to  t'lis  canyon.  Dr.  Elliott  Coues, 
the  medical  officer,  had  wandered  from  the  column  in  search  of  birds 
and  had  become  lost.  Indian  scouts  were  sent  out  upon  his  trail. 
They,  expecting  to  find  him  dead  from  thirst,  planned  a  division  of 
his  clothing  and  equipments,  and  were  sorely  disappointed  at  finding 
him  at  one  of  these  small "  seep '"  springs,  in  the  wall  of  Cataract  Creek, 
.serenely  lunching  upon  roasted  mountain  sheep.     We  observed  bones 
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and  several  pairs  of  large  horns  at  various  places  in  Cataract  Creek 
Canyon.  Horns  were  seen  at  other  places  along  the  high  bluffs  of 
the  Colorado  Canyon,  west  of  Cataract  Creek,  a^  far  as  Vitz's  Cross- 
ing, 17  miles  north  of  Pine  Springs,  where  a  handsomely  carved 
fresh  horn  was  seen  in  the  possession  of  Hualapai  Indians;  and  sheep 
were  known  to  be  common  throughout  the  length  of  the  Grand 
Canyon  of  the  Colorado  at  that  time.  On  March  8,  1886,  Maj.  E.  K. 
Otey  showed  me  the  skull  and  horns  of  a  bighorn,  killed  by  Mr. 
Durfee  at  Bill  Williams  Mountain,  Arizona.  The  Hopi  Indians  call 
the  mountain  sheep  Pang^-wuh.  They  said  there  were  some  remain- 
ing in  the  Hopi  Country,  but  only  a  few,  as  they  killed  as  many  as 
possible  for  food.  Mr.  Stuart  Daniels  saw  them  three  miles  north  of 
Mesa  Butte,  Arizona,  at  a  season  when  they  were  in  winter  pelage. 

In  the  Verde  Basin,  Arizona,  from  1884  to  1888,  the  bighorn  was 
occasionally  seen.  The  female  was  commonly  called  the  "  ibex,"  and 
considered  to  be  a  different  species  from  the  male,  on  account  of  the 
very  different  shape  of  its  horns.  Several  weathered  horns  were 
found  near  the  (since  abandoned)  post  of  Fort  Verde.  It  was  not 
infrequently  seen  or  shot  in  the  surrounding  mountains,  and  one  was 
lassoed  by  cowboys,  in  1888,  about  15  miles  southwest  of  Fort  Verde. 
One  was  seen  at  Towel  Spring,  in  the  Box  Canyon  of  the  Verde 
River,  in  1887.  Several  were  shot  from  a  flock  of  about  30  on  Hard- 
scrabble  Mesa,  southeast  of  Fort  Verde,  in  1884.  About  the  same 
3'ear  Mr.  Jack  Davis,  who  resided  on  Rye  Creek,  killed  a  number  of 
female  sheep  near  the  Natural  Bridge,  on  Pine  Creek,  Arizona. 

The  opinion  is  general  among  the  white  settlers  along  the  Mexican 
border  that  in  that  region  the  bighorn  is  doomed  to  extinction  at  an 
early  period.  For  this  reason  it  is  considered  worth  while  to  enter 
into  as  detailed  an  account  of  its  present  or  ivcent  distribution  as  the 
meager  observations  contained  in  my  notebooks  will  admit.  I  have 
berm  told  of  the  killing  of  mountain  sheep  in  the  mountains  of  south- 
western Texas  by  several  persons,  among  them  Lieut.  Charles  H. 
Grierson,  who,  in  1878,  killed  three  adult  males  in  a  canyon  of  the 
Guadulupe  Mountains,  at  an  altitude  of  8,000  to  9,000  feet,  the 
highest  elevation  of  the  region  being  about  10,000  feet.  Only  these 
three  were  seen,  in  a  pocket  of  a  rocky  canyon,  whence  there  were 
but  two  outlets,  one  by  which  the  hunter  apj>roached,  and  another 
which  the  distracted  game  passed  by  in  their  efforts  to  escape.  When 
first  seen  all  thre(?  leaped  upon  a  high  bowlder  and  gazed  down  at 
the  hunter.  One  was  shot,  and  the  others  in  rapid  succession  when 
they  stopped,  out  of  curiosity,  to  look  at  the  hunter.  To  judge  by 
our  own  experiences,  this  tameness  or  stupidity  is  characteristic, 
and  only  the  inaccessible  nature  of  its  retreats  has  enabled  the  rem- 
nant of  the  species  to  exist  up  to  the  present  time. 
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In  New  Mexico,  the  bighorn  is  still  found  in  numerous  localities, 
and  its  Mexican  appellation  is  perpetuated  in  the  names  of  several 
places  It  was  found  by  our  surveying  party  as  far  east  as  Monu- 
ment No.  15,  near  which,  on  the  northern  border  of  the  State  of 
Chihuahua,  two  were  seen  by  Sefior  Luis  R.  Servin,  the  accomplished 
photographer  of  the  Mexican  party,  in  June,  1892.  He  awakened 
from  a  siesta  at  midday  to  see  the  bighorns  watching  him  intently 
from  a  hillside  only  a  few  yards  distant.  Edward  Rector  and  Jack 
Doyle  had  killed  many  bighorns  on  the  Hachita  Grande  Mountain, 
in  Grant  County,  New  Mexico,  where  I  saw  six  in  1892  in  a  canyon 
at  the  east  base.  Numerous  horns  were  seen  in  the  neighboring  Dog 
Mountains  of  New  Mexico,  and  a  large  ram  was  killed  within  500 
yards  of  Dog  Spring,  Grant  County,  New  Mexico,  September  11, 
1893,  by  Mexican  employees  of  the  cattle  company  of  which  Mr.  Van 
Ormen  was  foreman.  Mr.  Van  Ormen,  who  had  occupied  the  ranch 
at  Dog  Spring  for  several  years,  had  seen  mountain  sheep  three 
times  in  the  adjacent  Dog  Mountains.  In  1890,  he  captured  a  young 
one  that  was  accompanied  by  its  mother  and  another  female,  both  of 
which  showed  great  pluck  in  defending  the  young  one  against  the 
cowboys,  who  w^ere  obliged  to  '"  rock  off  "  the  old  sheep  before  they 
could  secure  the  prize.  This  young  mountain  sheep  was  only  a  few 
days'  old.  It  drank  cows'  milk  with  avidity,  but  soon  died.  The 
seasoil  of  its  capture  was  "  between  spring  and  summer."  On  another 
occasion  Mr.  Van  Ormen  saw  four  sheep,  and  at  another  time  eight, 
always  in  rugged  canyons  of  the  Dog  Mountains.  In  the  San  Luis 
Mountains,  where  horns  were  found  on  the  east  slope  in  1893  and 
signs  of  sheep  were  plentiful  at  the  summit,  its  range  extended  from 
1,700  to  2,498  meters.  On  August  15,  1893,  I  climbed  a  precipitous 
crag,  known  as  the  Niggerhead,  south  of  Monument  No.  82,  and 
caught  a  glimpse  of  a  mountain  sheep.  A  short  time  previously  one 
had  been  lassoed  and  killed  by  Mexican  ranchmen  near  this  moun- 
tain, which  is  on  the  Arizona  section  of  the  Boundary.  At  Tomb- 
stone, Arizona,  in  1892,  I  saw  the  head  of  a  bighorn  in  the  col- 
lection of  CoI.^R.  F.  Hafford,  which  was  said  to  have  been  killed 
in  the  Glory  Mountains.  Arizona.  Mr.  Kempton,  of  Warsaw,  Pima 
County,  Arizona,  informed  me  that  a  few  mountain  sheep  had  been 
known  to  exist  in  the  Pajaritos  Mountains  during  the  years  imme- 
diately preceding  1893.  In  the  year  1885  I  ascertained  that  moun- 
tain sheep  occurred  in  the  Santa  Rita  and  Santa  Catalina  moun- 
tains, and  that  several  were  killed  in  those  mountains  during  the 
winter  of  1884-85  and  the  meat  sold  in  the  markets  of  Tucson. 
Arizona. 
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OVIS   CANADENSIS   GAILLARDI,  new  subspecies. 
OAnXARD  BIGHORN. 

Type'Specimen, — Immature  female,  skin  and  skull,  No.  59906, 
U.S.Nat.Mus.  Collected  in  the  Gila  Mountains,  between  Tinajas 
Altas  and  the  Mexican  Boundary  Line,  in  Yuma  County,  Arizona, 
February  21,  1894,  by  Edgar  A.  Mearns.     (Original  number,  3029.) 

Characters, — Size,  small;  color,  peculiar;  muzzle,  dark  colored; 
feet,  very  small;  horns,  long  and  strongly  incurved;  space  between 
horns  very  wide,  admitting  2  or  3  fingers. 

Color, — The  t3^pe  (in  winter  pelage)  has  the  upper  parts  ecru  drab, 
becoming  darker  on  the  nape  and  front  of  limbs,  and  slightly  darker 
on  the  shoulders,  hips,  and  middle  of  back ;  but  without  a  dark  ver- 
tebral stripe.  The  rump,  belly,  and  posterior  surface  of  limbs  are 
white.  The  tail  is  dark  brown,  this  color  running  forward  in  a  nar- 
row interrupted  stripe  toward  the  back,  dividing  the  white  rump. 


a  6  c  d 

Fio.  35.— Ovia  canadensis  oaillardi.    Feet  of  adilt  male.    (Cat  No.  21392,  U.S.N. M.)    a  and  6, 

Forefoot;  c  and  d,  hindfoot. 

The  head  and  neck,  except  the  dark  brown  mane,  are  nearly  unicolor, 
like  the  back,  except  that  the  end  of  the  lower  jaw  is  grayish  white. 
The  oars  are  not  much  paler  than  the  surrounding  parts,  except  on 
the  inside,  which  is  grayish  white.  Just  behind  the  white  axilla?,  for 
a  handbreadth,  the  summer  coat  has  been  acquired,  and  is  clay  color. 
The  limbs  are  dark  brown  (almost  seal  brown),  externally  and  an- 
teriorly, and  in  a  broad  band  posteriorly  connecting  the  accessory 
and  lower  hoofs;  the  remainder  white.     Iris  yellowish  hazel. 

An  adult  female  specimen  (No.  21392,  U.S.N.M.),  killed  in  the 
.same  place  as  the  type  in  April,  1892,  is  in  the  short  summer  pelage. 
The  color  is  ])ale,  dusty  buff,  scarcely  as  dark  as  clay  color,  but  deep- 
ening to  drab  on  the  neck.  The  dark  line  dividing  the  rump  is 
scarcely  perceptible,  and  there  is  no  dark  vertebral  stripe. 

The  head  of  an  old  ram,  in  the  private  collection  of  Maj.  D.  D. 
Gaillard,  who  shot  it  in  the  (lila  Mountains  and  presented  its  feet 
to  the  U.  S.  National  Museum  (fig.  35),  shows  the  same  diiference  in 
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the  color  of  the  head  as  those  above  described,  these  being  the  only 
bighorns  I  have  examined  in  which  the  end  of  the  muzzle  and  the 
throat  were  not  white. 

Skull  and  teeth. — The  type  is  under-grown.  Its  posterior  molars 
were  just  coming  up  to  their  place,  and  there  were  but  five  lateral 
teeth  in  each  jaw  (fig.  36).  These  teeth  are  large  and  intermediate 
in  measurements  between  comparable  immature  female  topotype  of 


FlO.  86.— OylS  CANADENSIS  OAILLARDI.     SKULL  OP  TYPE.     (Cat.  No.  59906,  U.  S.  N.  M.) 

Ovis  canadensis  nelsoni  and  O.  c.  mexicanus.  The  rostrum  and 
nasals  are  shorter,  and  the  size  smaller  than  in  nehoni  or  mexicamts. 
The  only  adult  skull  (Cat.  No.  59907,  U.S.N.M.),  a  topotype,  is 
imperfect  from  weathering.  It  differs  from  all  others  in  the  pe- 
culiar shape  of  the  horns,  which  are  strongly  incurved  (fig.  37),  and 
in  the  great  distance  (50  mm.)  between  them.  The  horn  of  the  type 
is  shown  in  fig.  38.     The  molars  are  smaller  than  in  nelsoni  or  mexi- 


a  b 

FlO.  37.— OVIS  CANADENSIS  GAILLARDI.     SKULL  OF  ADULT  MALE.      (Cat.   No.  59907,   U.S.N.M.)  O,   LAT- 
ERAL view;  h,  DORSAL  VIEW. 

canus^  but  much  larger  than  those  of  canadensis :  the  two  posterior 
molars,  taken  together,  measuring  45  mm.  in  length;  the  greatest 
breadth  of  the  middle  molar  16.3  mm. 

External  measurements  of  type  (immature  female). — Total  length, 

1,200  mm. ;  tail  vertebrae,  120 ;  ear  from  crown,  120 ;  ear  from  notch, 

115 ;  distance  between  eyes,  122 ;  diameter  of  eye,  23 ;  from  tip  of  nose 

to  eye,  167;  to  center  of  pupil,  184;  to  ear,  220;  to  tip  of  ear,  365;  to 
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angle  of  mouth,  60;  fore  foot  with  hoof,  270;  hind  foot  with  hoof, 
315 ;  height  of  animal  at  shoulder,  770 ;  height  at  hip,  870 ;  length  of 
horn,  163. 

Gomparhon  with  Oris  canadensis  mexicanus  and  O,  c,  nelsoni, — 
I  am  indebted  to  Dr.  C.  Hart  Merriam,  chief  of  the  Biological  Sur- 
very  of  the  U.  S.  Department  of  Agriculture,  for  the  opportunity 
of  comparing  the  Gaillard  bighorn  with  the  type  series  of  mexicanns 
and  nelsoni.  Oris  canadensis  gaillardi  is  smaller  than  either,  and 
has  relatively  smaller  feet.  The  type  differs  from  Texan  specimens 
of  mexicanus — the  only  ones  seen  that  were  in  corresponding  winter 
pelage — in  having  the  head  practically  unicolor  without* a  white 
muzzle,  and  in  the  pattern  of  white  and  seal-brown  markings  on  the 
limbs.  The  head  of  the  adult  male,  and  skin  of  adult  female  (No. 
21392,  U.S.N.M.),  which  are  comparable  with  the  ten  specimens 
(type  and  topotypes)  of  nelsoni  from  the  Grapevine  Mountains. 
California,  are  more  strongly  colored  than  the  latter;  and  the  narrow 
vertebral  stripe,  usually  seen  in  nelsoni^  is  obsolete. 
The  color  differences  in  these  three  forms  of  sheep 
are  closely  parallel  to  those  of  the  coyotes  of  the 
same  regions. 

Comparison  tcith  typical  Oris  canadensis. — I  have 
failed  to  appreciate  any  important  differences  of 
color  in  the  bighorn  of  Montana — which  is  doubtless 
the  same  as  the  form  from  the  Rocky  Mountains  of 
southern  Canada — and  that  of  Colorado.  A  fine  old 
male  (No.  12679,  U.S.N.M.)  from  Twin  Lakes,  Colo- 
no.  38.-OVI8  CANA-  rado,  killed  above  timber  line  October  2,  1874,  by 
DEN8I8  GAILLARDI.     ^j,    Q    ^y.  Dcrrv,  is  in  the  dark  coat.     The  gen- 
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eral  coloration  is  dark  brown,  of  a  shade  be- 
tween burnt  umber  and  sepia,  darkest  on  the  neck  and  limbs,  the 
long  hair  on  the  back  of  the  neck,  which  is  the  darkest  part,  being 
as  dark  as  seal  brown.  The  rump,  abdomen,  and  posterior  surface 
of  the  fore  and  hind  legs  are  white.  The  tail  is  dark  brown,  this 
color  running  up  on  the  rump,  which  it  divides  into  two  white  areas. 
The  ears  and  end  of  muzzle  are  dirty  white.  The  coat  is  long  and 
dense  throughout.  length,  1,664  mm.;  ear  from  crown  (about)  100. 
"  Iris, golden  gray;  center, rich  brown."  Other  specimens  from  near 
the  Canadian  border  of  the  Ignited  States,  do  not  differ  appreciably 
from  the  one  just  descril)ed.  Compared  with  these,  the  tvjx*  of  O.  c. 
(jaillardi  from  the  Gila  mountains  (No.  50906,  U.S.N.M.),  described 
above,  a  winter  sj)ecimen,  is  very  much  paler  throughout.  Its  pelage 
is  very  much  shorter  and  its  ears  longer  and  more  pointed.  The  ears 
of  this  immatuiv  female  are  actually  longer  than  thos(*  of  the  largest 
males  in  the  northern  series,  In^sides  l>eing  more  ix>inted  apically  and 
short  haired.     It  also  diffei*s  from  them  in  having  the  white  of  the 
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rump  blended  with  the  coloring  of  the  flank,  instead  of  being  sharply 
defined.  The  muzzle  is  abruj)tly  whitish  in  the  northern  animal  and 
unicolor  with  the  rest  of  the  head  in  the  southwestern  desert  form. 
Besides  these  differences,  the  median  dark  line  which  divides  the  white 
of  the  rump  into  two  parts  is  obsolete  and  noncontinuous  in  the  south- 
ern specimen,  which  also  has  more  white  on  the  inner  side  of  the  heel, 
opposite  the  tibio-tarsal  articulation.  The  sunnner  female  of  O.  <\ 
gaillardi  (No.  21B92,  U.S.X.M.)  from  the  Gila  Mountains,  Arizona, 
is  much  paler  than  one  in  corresponding  pelage  from  Wyoming  (No. 
11891,  U.S.N.M.)  the  former  differing  from  the  latter  to  about  the 
same  extent  that  the  winter  skins  just  compared  differed  from  each 
other.  The  skull  of  an  eld  male  from  the  Gila  Mountains,  Mexican 
Boundary  Line  (No.  50907,  U.S.N.M.),  is  broader  across  the  fore- 
head   and    has    a    stouter   muzzle    than    an    old    male    collected    by 


Fig.  39.— ovih  canadensis.    Skull  ok  advlt  male.    Three  Bittf-s.  Montana. 
r.S.N.M.).    a,  Lateral  view;  b,  dormal  vikw. 


(Cat.  No.  13%2, 


the  Northern  Boundary  Survey  in  Montana  (No.  13962,  U.S.N.M). 
The  horns  of  the  male  of  the  Gaillard  bighorn  are  curved  in  a  closer 
spiral  than  those  of  the  northern  typical  form  (fig.  39),  and  in 
Oris  Htonei^^  O,  canadenHis  dalli^  and  O.  idrtcola  the  tips  of  the 
horns  become  more  and  more  divergent.  Two  pairs  of  horns  of 
adult  males  were  measured  at  Tinajas  Altas,  Yuma  County,  Arizona 
(Nos.  59907  and  59908,  U.S.N.M.),  which  were  720  and  820  mm., 
respectively,  in  length,  following  the  outer  curves  of  the  horns,  and 
365  and  360  mm.  in  circumference  at  base.  The  first  horns  of  the 
young  male  are  quite  different  in  form  to  flio.se  of  the  female. 

Geo(jr(iphiral  ranffe. — I^w  desert  ranges  in  the  Austral  Ijife  Zone, 
south  of  the  Gila  and  east  of  the  Colorado  River,  ranging  south  into 
Sonora,  Mexico,  as  far  as  Seriland,  opposite  Tiburon  Island,  in  the 
Gulf  of  California. 

<iOvis  stonei  AUen.  BuU.  Am.  Mus.  Nat.  Hist..  IX,  Art.  VII,' April  18,  1807, 
pp.  111-114.  pis.  II.  in.  TyiK-  from  the  headwaters  of  the  Stikine  River,  British 
Northwest  Territory,  near  the  Alaskan  boundary,  at  an  altitude  of  about  r>,.500 
feet. 
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Habits  and  local  distribution. — On  March  30,  1885,  I  saw  horns  of 
mountain  sheep  nailed  above  the  doors  of  a  corral  at  Maricopa, 
Arizona,  which  were  shaped  like  those  of  the  present  form.  The 
sheep  were  doubtless  killed  on  the  road  between  Yuma  and  Maricopa. 
In  1884,  an  old  man  named  Pease,  who  drove  General  Crook's  army 
wagon,  related  experiences  in  hunting  sheep  in  earlier  years,  when 
they  were  abundant  and  tame,  on  the  stage  route  along  the  lower 
Gila,  where  he  was  employed  as  a  driver. 

During  the  survey  many  sheep  horns  were  seen  in  the  region 
between  the  Pajaritos  Mountains  and  the  Colorado  River.  A  hunter 
and  prospector,  named  Williams,  who  accompanied  us,  saw  sheep 
and  fired  at  one  in  the  Cobota  Mountains,  near  Pozo  de  Luis.  Horns 
were  seen  in  the  I^apago  Indian  settlement  at  Nariz  Mountain. 
The  Papagoes  said  that  sheep  were  quite  numerous  in  higher  ranges 
visible  from  Nariz.  These  Indians  slay  many,  and  sheep  are  con- 
sequently growing  scarce.  Horns  were  seen  at  Sonoyta  and  in  the 
Papago  settlement  below  Sonoyta.  Many  horns  were  seen  in  the 
hills  surrounding  Quitobaquita,  Pima  County,  Arizona,  in  1894.  A 
bighorn  had  been  lassoed  by  ranchmen  at  the  pool  at  Quitobaquita 
shortly  before  our  arrival.  The  surveyors  saw  sheep  in  the  rugged 
Tule  Mountains  in  1892.  When  my  party  was  there,  in  February, 
1894,  no  sheep  were  seen,  but  many  tracks  and  heaps  of  horns  were 
noted,  as  also  in  the  neighlx)ring  Granite  Mountains.  During  our 
stay  at  Tina  j  as  Atlas,  at  the  foot  of  the  Gila  Mountains,  from  P>bru- 
ary  14  to  23,  1894,  sheep  were  seen  on  four  occasions,  in  flocks  of  6,  3, 
3,  and  perhaps  as  many  as  20.  They  were  feeding  largely  upon  a 
Cylindropuntia  cactus,  in  valleys  at  the  base  of  the  mountain,  but 
tracks  and  lieds  were  seen  at  all  altitudes.  Dr.  W  J  McGee  writes 
that ''  the  fauna  of  Seriland  includes  the  bighorn."  *» 

Record  of  7  apccimetis  of  Oris  canadensis  gaiUardi. 


Museum 
number. 

OrlRl- 
nal 
num- 
ber. 

2487 

3029 
3030 
3031 
3105 

:W54 

Sex  and 
age. 

Date. 

Locality. 

Skull 
Skin.      or 
horn. 

Remarks. 

21392 
G9906 

M)906 
59907 
f>9908 
63162 

63163 
(?) 

9  ad. 

9  im. 
d'ad. 
fad. 

9 

9  juv. 
i-  ad. 

Apr.,  1892.... 
Feb.  21, 1894.. 

Gila     Mountains,     near 
Monument  No.  190. 

do 

Flat  skin  and  fe«t  sent  In  by 
Maj.n.D.GaiUard. 

Skin  snd  skull  of  type. 

Imperfect  wftatherod  skull 

Feb.  22, 1904.. 

do 

do 

do 

One  weathered  horn. 

Feb.  11, 1904.. 
Apr..  1902.... 

18U2 

Tule  Wells,  near  Monu- 
ment No.  18«. 

Tinajas  Alta-««.  Gila  Moun- 
taiuH.    Yuma    County, 
Arizona. 

Gila    Mountain!!,    near 
Monument  No.  190. 

Do. 

One   horn   of  young  Indi- 
vidual. kiUed  by  Mr.  Joe 
H.  Wheeler. 

Feet.    Head  in  the  posoce- 
Hion  of  MaJ.  D.  D.  GidlUid. 

«  National  Geographic  Magazine,  X,  April,  1806,  p.  130. 
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OVIS  CANADENSIS  NELSONI  (Merriam). 
HEL80N  BIOHOBH. 

Ovis  neUoni  Mebriam,  Proo.  Biol.  Soc.  Wash.,  XI,  pp.  217,  218.  July  15, 

1897   (original  description). — Miller  and  Rehn.  Proc  Bost.  Soc.  Xat. 

Hist,  XXX,  No.  1,  Dec.  27,  1901,  p.  23  (Syst.  Results  Study  N.  Am. 

Mam.  to  close  of  1900). 
[Ovis  ccrvina]  nelaoni,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  46 

(Synop.  Mam.  N.  Am.). 

Type-locality, — Grapevine  Mountains,  on  boundary  between  Cali- 
fornia and  Nevada,  just  south  of  latitude  37°.  (Tvpe,  skin  and 
skull,  No.  HH4.  U.S.N.M.) 

Geographical  range. — Desert  ranges  of  mountains  of  southern  Cal- 
ifornia and  northern  Lower  California,  in  the  Western  Desert  Tract. 
The  habitat  of  this  race  extends  from  the  Arid  Tropical  fauna  at 
sea  level  up  to  the  Transition  Zone  on  the  mountains. 

Doctor  Merriam's  original  description  of  this  form  reads  as  fol- 
lows : 

Mountain  sheep  were  found  by  the  Death  Valley  Expedition  in  several  of  the 
desert  ranges  of  southern  California  and  southern  Nevada,  where  ten  specimens 
were  secured  by  Mr.  E.  W.  Nelson.  They  were  kille<I  in  the  northern  continua- 
tion of  the  Funeral  Mountains,  locally  known  as  the  "Grapevine  Range." 
Compared  with  the  well-known  Bighorn  of  the  Rocky  Mountains  and  Cascade- 
Sierra  system,  they  are  much  paler  in  color,  somewhat  smaller  in  size,  and 
have  verj-  much  smaller  molar  teeth.  Compared  with  Ovis  stonei,  recently 
described  by  Doctor  Allen,  the  contrast  in  color  is  even  more  marked,  but  the 
pattern  seems  to  be  the  same,  and  the  darkening  of  the  underparts  and  legs 
Is  also  a  character  of  stonei.  In  the  absence  of  necessary  material  for  com- 
parison it  seems  best  to  treat  the  new  form  as  a  full  species. 

The  geographic  range  of  the  southern  Bighorn  is  unknown,  but  it  is  probable 
that  all  of  the  sheep  of  the  semibarren  desert  ranges  of  Mexico  and  the 
southern  United  States  from  Texas  to  California  belong  to  the  present  form. 

It  Is  a  noteworthy  coincidence  that  Mr.  Nelson,  who  in  northern  Alaska  dis- 
covered and  named  the  northernmost  American  Sheep  (Ovis  dalli),  should  also 
secure,  in  the  Sonoran  deserts  of  California,  the  southernmost  representative 
of  the  group.  In  view  of  these  facts  it  seems  jieculiarly  appropriate  that  the 
new  sheep  should  perpetuate  Mr.  Nelson's  name,  which  I  take  pleasure  in 
bestowing  upon  it. 

OVIS  NELSON!   ap.  nov. 

Type  from  Grapevine  Mountains,  on  boundary  l)etween  California  and  Ne- 
vada, just  south  of  latitude  .37°.  No.  }Si§7,  female  adult,  X\  S.  Nat.  Mus., 
Biological  Survey  Coll.  CollecttMl  June  4,  1891,  by  E.  W.  Nelson.  Original  No. 
942. 

General  eharacterft. — Apparently  similar  to  Oris  stonei  Allen  in  pattern  of 
coloration,  but  much  paler:  rump  patch  small  and  completely  divided  on 
median  line ;  tall  short  and  slender ;  molar  teeth  very  small. 

Color.— Vmier  parts,  except  rump  pat(*h.  pale  dingy  brown ;  underparts  and 
legs  much  darker,  contrasting  sharply  with  the  white  areas;  inguinal  region, 
hinder  part  of  belly  (narrowing  to  a  jwint  anteriorly  some  distance  behind 
fore  legs),  inner  aspect  of  thighs  and  jjosterlor  asi)ect  of  fore  and  hind  legs, 
white. 
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}fra.sur('m('n1s  (InktMi  in  th^sli  by  <(»lUH*l<>r). — Total  longth,  1,28():  taill  verte- 
bra*, HK);  hind  foot,  IWA):  hoi^Iit  at  shoulder.  K'JCK  In  tlie  dry  skin  the  rump 
patch  ineasureH  about  IIK)  in  breadth  by  ir>(»  in  length  (from  apparent  base  of 
tail.)    (Proc.  Biol.  S<h'.  Wash..  XI.  pi).  217,  218.) 

Remarks. — ^Tliis  was  probably  the  first-known  form  of  onr  big- 
horns. In  the  first  American  e<liti(m  of  Bewick's  History  of  Quad- 
rupeds, published  in  New  York  in  1H04,  we  find  the  following  under 
the  heading  of  '*  The  wihl  sheep  of  (^difornia  ''  and  a  figuiH*  of  a 
male  bighorn: 

These  creatures  were  observed  by  the  Jesuit  missionaries  to  California  as 
long  ago  as  the  year  l(i07.  They  are  of  sevt'ral  varletlt»s  and  colors  and  are 
reckoned  excellent  and  dair.ty  food.  There  is  a  figure  of  one  in  Venegas*8  His- 
tory of  California,  which,  being  incorrect,  we  have  thought  it  worth  the  while 
to  give  a  new  one  delineated  from  nature  (the  siHHimen  ** brought  to  New  York 
in  1802  by  Mr.  M.  MciJillivray,  who  killed  it  in  latitude  50**  north"). 

In  an  important  article  On  the  geographical  races  of  the  Rocky 
Mountain  bighorn,  by  Lieut.  Col.  John  Biddulph,  F.  Z.  S.,  pub- 
lished in  the  Proceedings  of  the  Zoological  Society  of  London,  1885, 
the  author  writes  that — 

the  earliest  notii-e  is  to  l>e  found  in  the  account  of  California  by  Father 
Picolo,  one  of  the  fli*st  Catholic  missionaries  who  visiteil  that  countrj*  In  K397." 
(Alu'idg.  Phil.  Trans.,  T.ondon,  V,  i>.  45J>.)  lie  descril>es  it  as  a  sort  of  deer. 
It  is  as  large  as  a  calf  of  1  or  2  years  oid ;  its  head  is  nuich  like  that  of  a 
stag;  its  horns,  which  are  very  large,  like  those  of  a  ram ;  its  tail  and  hair  are 
aiieckled  and  shorter  than  a  stag's,  but  its  hoof  is  large,  round,  and  cleft  as 
an  <»x's.  Their  flesh  is  very  tender  and  delicious.  It  is  also  mentioned  by 
other  Spanish  writers  in  California  of  that  jieriod.  The  si)ecies  then  apiiear  to 
have  been  lost  sight  of  i>y  naturalists  of  the  eighteenth  century. 

Sheep  are  known  to  live  on  the  isolated  mountains  of  the  Colorado 
Desert,  in  Lower  (^difornia.  Sometimes  they  are  killed  on  the  des- 
ert plain;  but  at  such  times  they  are  probably  passing  from  one 
range  to  another.  A  few  horns  and  bones  of  sheep  were  seen  in 
crossing  the  Colorado  Desert ;  one  horn  of  a  young  male  at  Gardners 
Laguna,  Salton  Kiver,  Lower  California  (No.  GOSOB,  U.S.N.M.). 
As  soon  as  the  Coast  IJange  was  reached  we  saw  many  horns  and  a 
few  fresh  tracks  about  the  rugged  peaks.  My  Cocopa  Indian  hunter, 
Miguel,  told  me  that  he  had  slain  numy  sheep  on  mountains  which 
he  pointed  out  from  my  camp  opposite  the  mouth  of  Hardy  River, 
near  the  mouth  of  the  Colorado  Kiver.  These  mountains  were  a 
little  south  of  west  from  that  point.  Miguel  and  others  informed 
me  that  sheep  were  then  abimdant  in  most  of  the  rocky  ranges  of 
northern  Lower  California.  A  ranchman  whom  I  met  in  the  Coast 
Kang(»  Mountains  told  \\w  that  some  of  his  cowl)oys  had  roped  (las- 
soed) and  caj)tured  a  moimtain  sheep  on  the  Colorado  Desert  near 
Mesquite  Lake.  I  find  a  memorandum  of  August  7,  188(>,  from  an 
acquaintance,  informing  nu^  that  two  Indian  boys  in  the  employ  of 
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Capt.  C.  L.  Jenks,  of  San  Bernardino,  California,  would  be  able  to 
get  sheep  for  my  collection  from  that  region  "  at  any  time." 

Order  GLIRES. 

R0DEHT8. 

Mammals  with  the  incisor  teeth  ^  or  |  in  number,  chisel  shaped, 
adapted  for  gnawing;  no  canine  teeth,  a  toothless  space  in  the  place 
of  canines;  molar  teeth  adapted  for  grinding;  cerebrum  small,  little 
convoluted;  intestinal  canal  elongate;  ears  and  eyes  usually  well 
developed.    Food  chiefly  vegetable.     {Jordan.)  ^ 

Suborder  SIMPLICIDENTATA. 

Only  one  pair  of  upper  incisors,  having  their  enamel  confined  to 
their  front  surfaces.  Incisive  foramina  moderate  and  distinct;  fib- 
ula not  articulating  with  the  calcaneum.  Testes  abdominal,  and 
descending  periodically  only  into  a  temporary  sessile  scrotum. 
{Floicev  and  Lydekker,) 

Family  SCIURID^. 

SQUIRRELS  AND  KARKOTS. 

Arboreal  or  terrestrial  forms,  with  cylindrical  hairy  tails,  without 
scales,  and  with  twelve  or  thirteen  pairs  of  ribs.  Skull  with  distinct 
postorbital  processes;  infraorbital  opening  small;  palate  broad;  p\ 
or  \\  first  upper  premolar  very  small  or  deciduous;  molars  rooted, 
tubercular.    {Flower  and  Lydekher.) 

KEY    TO    THE    SCIL'RID^    OF    THE    MEXICAN    BOUNDARY    LINE." 

a.  Without  cheek  pouches Sciurus  (p.  248). 

aa.  With  iiiternnl  cheek  pouches. 
h.  Nail  of  poUex  rudimentary. 

c.  Back  gi'izzled,  mottled,  or  narrowly  striped Citellus  (p.  32G). 

cc.  Back  broadly  striped. 

d.  Head  and  neck  with  a  mantle  of  rich  golden  color. 

GaUospermophilus  (p.  309). 
dd.  Head  and  neck  plainly  colored  like  the  back. 

Ammospermophilus  (p.  297). 
6&.  Nail  of  poUex  well  developed. 

c.  Upper  surface  plain ;  body  heavy  and  thickset ;  ears  rudimentary ; 

cheek  pouches  small Cynomys  (p.  339). 

ce.  Upi)er   surfac*e  lonjfitudinally   striped;   size  small;    form   slender; 
ears  long  and  pointed;  cheek-iwuches  large;  premolars  |. 

Entamias  (p.  283). 

a  The  genus  ^ciuropteruH,  w^hich  taxinomically  stands  as  the  highest  of  the 
Sciurida*.  api)ears  not  to  be  represented  along  the  Mexican  line,  though  I  have 
heard  rumors  of  the  existence  of  flying-.squirrels  in  the  Mogollon  Mountains 
of  central  Arizona  and  in  the  TiJiguna  and  Cuyamaca  Mountains  of  the  Coast 
Range  in  California.  I  see  no  reason  why  there  should  not  be  some  of  them 
along  the  Klo  (Jrande  of  Texas.  Flying-squirrels  are  of  common  occurrence  in 
Florida  and  Louisiana.  Mr.  Samuel  X.  Uhoads  has  recently  described  Hciu- 
toptcnis  alpinns  californicus  from  the  San  Bernardino  Mountains. 
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Genus  SCIURUS  Linnaeus  (17B8). 
Sciurus  LiNN^us,  Syst.  Nat,  10th  ed.,  1758,  p.  64. 

Tail  long  and  bu§hy ;  ears  well  developed,  sometimes  tufted.  Feet 
adapted  for  climbing,  the  anterior  having  4  digits  and  a  rudimentary 
pollex  and  the  posterior  5  digits,  all  of  which  have  long,  curved, 
and  sharp  claws.  Skull  lightly  built,  with  long  postorbital  processes '. 
penultimate  upper  premolar,  when  present,  minute.  Mammae,  in  the 
species  on  the  Mexican  border,  4  pairs.    Diurnal  and  arboreal. 

KEY  TO  SCIURDS  FOUND  ON  THE  MEXICAN  BOUNDARY  LINE,  BASED  ON  EXTERNAL  CHARACTERS. 

a.  Total  length  about  400  mm. 
6.  Pelage  mostly  rufescent  above, 
c.  Median  area  of  upper  and  under  side  of  tall  narrow  and  obscure,  with 
the  color  of  this  part  reddish  above  and  gray  below. 

Sciurus  fremonti  mogollonensis  (p.  256). 
cc.  Median  area  of  upper  and  under  side  of  tail  broad  and  distinct,  yellow- 
ish ochraceous  above  and  grayish  white  below;  general  color  of  body 
slightly  yellower  and  less  .rufescent  above. 

Sciurus  fremonti  grahamensis  (p.  261). 

bh.  Pelage  mostly  grayish  above Sciurus  mearnsi  (p.  262). 

aa.  Total  length  more  than  400  mm. 

d.  Ears  conspicuously  tufted;  sides  with  a  line  of  black  separating  the 
colors  of  the  upper  and  lower  surfaces ;  under  surface  of  tail  white. 

Sciurus  aherti  (p.  250). 
dd.  Bars  not  tufted ;  sides  without  a  black  line ;  under  side  of  tail  white, 
e.  Under  surface  of  body  ochraceous. 
/'.  Upper  surface  with  a  black  vertebral  band ;  length,  554  mm. ;  tail, 

279;  hind  foot,  77 Sciurus  apache  (p.  270). 

ff.  Upper  surface  without  a  vertebral  band ;  length,  475  mm. ;  tall, 

225;  hind  foot,  66 Sciurus  rufiventer  tejpianus  (p.  281). 

ee»  Under  surface  of  body  white. 
g.  Hair  of  tail  fulvous  at  base. 

h.  Back  and  ears  uniform  gray ;  total  length  less  than  500  mm. 

Sciurus  alleni  (p.  269). 
hh.  Back  and  ears  rusty  yellowish ;  length  more  than  500  mm. 
i.  Rusty  band  continuous  from  occiput  to  root  of  tall. 

Sciurus  arizonensis  (p.  273). 
ii.  Rusty  dorsal  band  interrupted  anteriorly. 

Sciurus  arizonensis  huachuca  (p.  277). 

gg.  Hair  of  tail  gray  at  base;  total  length,  575;  tail,  290;  hind 

foot,  80 Sciurus  griseus  anthonyi  (p.  26i). 

KEY  TO  SCIURDS  FOUND  •N  THE  MEXICAN   BOUNDARY   LINE,  BASED  CHIEFLY  ON  CRANIAL  AND 

DENTAL    CHARACTERS. 

a.  Species  having  two  upper  premolars. 
6.  Total  length  of  skull  less  than  60  mm. 
c.  Pelage  mostly  rufescent  al)ove. 

d.  Median  area  of  up{)er  and  under  side  of  tail  narrow  and  obscure, 
with  the  color  reddish  above  and  gray  below. 

Sciurus  fremonti  mogollonensis  (p.  256). 
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dd.  Median  area  of  upper  and  under  side  of  tail  broad  and  distinct, 
yellowish  ochraceous  above  and  grayish  white  below ;  general 
color  slightly  yellower  and  less  rufescent  above. 

8ciuru8  fremonti  grahamensis  (p.  261). 

cc.  Pelage  mostly  grayish  above Sciurua  mearnsi  (p.  262). 

hh.  Total  jength  of  skull  more  than  60  mm. 

e.  pm}  large;  interpterygoid  fossa  short,  about  equaling  the  three  upper 
true  molars;  incisive  foramina  short,  nearly  as  wide  as  long;  skull 

measuring  61  by  36  mm : 8ciuru8  aherti  (p.  250). 

ee.  pm^  small ;  interpterygoid  fossa  longer,  measuring,  from  base  of  ptery- 
goid, more  than  the  three  upper  true  molars.     Skull  measuring  68  by 

39  mm Sciurtts  griaeus  anthonyi  (p.  264). 

aa.  Species  with  only  one  upper  premolar. 
/.  Size  small. 
g.  Skull  measuring  51  by  34  mm.  in  greatest  dimensions. 

8ciuru8  aUeni  (p.  269). 
gg.  Skull  measuring  61  by  35  mm.  in  greatest  diameters. 

Sciurus  ruflventer  texianus  (p.  281). 
ff.  Larger. 

h.  Skull  high,  measuring  63  by  37  to  65  by  38  mm. ;  brain  case 
inflated  and  bulging  behind  the  orbits;  where  the  frontal  bone 
forms  the  anterior  portion  of  its  roof. 
i.  Skull  smaller;  rusty  yellow  band  continuous  from  occiput  to 

root  of  tail 8ciuru8  arizonensis  arizonensis  (p.  273). 

a.  Skull    larger ;    rusty   yellow   dorsal    band   interrupted   ante- 
riorly  8('iurH8  arizonen8i8  huachuca  (p.  277). 

hh.  Skull  low,  measuring  65  by  37  mm. ;  brain  case  less  inflated. 

Sciurua  apache  (p.  270). 

Snbgeniif  OTOBCnTBUB  Helton  (1899). 

TTJVT-SAEED  f  IME  8QTTI&EEL8. 

0t08ciuru8  Nelson,  Proc.  Washington  Acad.  Sci.,  I,  p.  28,  May  9,  1899. 

De7UUion.—L  }:};  P.  f^;  M.  lzl=^'2 

Type. — Sciurus  aherti  Woodhouse. 

Type'loeality, — San  Francisco  Mountain,  Arizona. 

Characters. — Compared  with  other  North  American  arboreal  squir- 
rels, the  skull  is  short  and  broad;  frontal  area  flattened;  brain  case 
depressed,  inflated  laterally  (but  less  so  than  in  typical  Sciurus) ; 
rostrum  and  nasals  long,  the  latter  equaling  interorbital  breadth; 
premolars  f ;  ears  long  and  broad,  very  heavily  tufted  in  winter; 
color  usually  mainly  gray  above,  white  below,  with  a  lateral  Ime  more 
or  less  distinctly  black. 

This  subgenus  is  very  closely  related  to  typical  Sciurus^  of  which 
Sciurus  vulgaris  Linna?us  is  the  type,  only  differing  in  color^  m  the 
greater  length  of  the  rostnim,  in  the  more  swollen,  elevated,  and 
laterally  expanded  brain  case,  and  the  shorter  and  broader  interp- 
terygoid fossa. 
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SCIURUS   ABERTI   Woodhousc. 
ABEBT  PIKE  8QTTIKREL. 

ficiurufi  aherti  Woodhouse,  Proc.  Acad.  Nat.  Sol.  Phlla.,  VI,  1852,  p.  220 
(original  description)  ;  Sltgreave's  Expl.  Colorado  and  Zufii  rivers, 
185.^,  Mam.,  j).  5.3.  pi.  vi. — Audubon  and  Bachman,  Quad.  N.  Am., 
Ill,  1854,  p.  2(>2,  pi.  CLiii,  flg.  1.— Baird,  Mam.  N.  Am.,  18?i7,  p.  2r>7.— 
Allen,  Proc.  Bost.  Soc.  Nat.  Hist.,  XVI,  18C4.  p.  287;  Monogr.  N.  Am. 
Rodentia,  1877,  p.  785;  Bull.  Am.  Mus.  Nat.  Hist,  VII,  1805,  p.  244.— 
CouES,  Amer.  Nat.,  I,  1807,  p.  355. — Coues  and  Yarrow,  Wheeler  Surv., 
V,  Zool.,  1870,  p.  115.— Merriam,  North  American  Fauna,  No.  3,  181K), 
p.  49.— Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1001,  p.  57,  fig.  13  (Synop. 
Mam.  N.  Am.).— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  De- 
cember, 1901,  p.  31  (Syst  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Sciurus  doraalis  Woodhouse,  Proc.  Acad.  Nat.  Scl.  Phila.,  VI,  1852,  p.  110 
•    (not  8.  dorsalia  of  Gray). 

Sciurua  castanotua  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  1855,  p.  332. 
(Typ.  error  for  castanonotus.     From  Copper  Mines,  New  Mexico.) 

Sciurus  castanonotus  Baird,  Mam.  N.  Am.,  1857,  p.  260;  Rep.  U.  S.  Mex. 
Bound.  Surv.,  II,  Pt.  2,  Mam.  1850,  p.  35,  pi.  v. 

Md-qui  'hi'td  of  the  Ilnalapai  Indians  of  northern  Arizona. 

Scha-ghern  -uh  of  the  llopi  Indians  of  northeastern  Arizona. 

Type-locality, — San  Francisco  Mountain,  Arizona.  (Typo,  skin 
without  skull,  Cat.  No.  2430,  U.S.N.M.) 

Geographtcal  range. — The  pine-covered  plateaus  and  mountains  of 
northeastern  Arizona,  between  the  spruce  and  pinon  zones,  ranging 
eastward  into  New  Mexico.     It  occupies  the  Transition  Zone. 

Description, — About  the  size  of  the  northeastern  gray  squirrel. 
Color  plumbeous-gray  above,  with  a  broad  dorsal  area  of  reddish 
brown:  under  surfaces,  including  the  tail,  pure  white;  sides  of  body 
with  a  black  line  separating  the  grijy  of  the  upper  surface  from  the 
white  qi  the  under  surface;  tail  black  at  tip,  mixed  gray  and  black 
above,  and  white  beneath.  Ears  long  and  pointed;  in  winter  with 
chestnut  hair  at  base,  and  blackish  ear  tufts  more  than  an  inth  in 
length.  Length,  500  mm.;  tail  to  end  of  vertebra^,  220;  tail  to  end  of 
hairs,  280;  length  of  hind  foot,  73;  ear  from  crown,  35;  ear  from 
notch,  44;  length  of  ear  tufts,  38;  length  of  head,  67;  distance  from 
nose  to  eye,  31 ;  nose  to  ear,  53. 

Cranial  and  dental  characters, — The  skull,  which  measures  61  by 
36  mm.  in  its  greatest  diameters,  is  relatively  short,  ccmvex  above, 
with  generally  rounded  contours.  The  postorbital  processes  are 
long  and  divergent,  not  sharply  deflected  as  in  Parasciunis.  First 
upper  premolar  (which  1  found  wanting  in  one  specimen)  consider- 
ably larger  than  the  corres])onding  tooth  in  Sciifnfs  fossor  anthonyi, 
Interpterygoid  fossa  short,  about  equaling  the  three  upper  true 
molars.  Incisive  foramen  short,  almost  as  wnde  as  long.  Upper 
molars  all  3-rooted ;  lower  molars  4-rooted,  except  the  last,  in  which 
the  posterior  pair  of  roots  are  sometimes  united,  as  in  the  case  of  the 
premolar. 
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Remaj'lcH, — The  seasonal  changes  in  the  coating  of  the  ears  corre- 
spond so  closely  with  those  described  in  the  common  squirrel  of  Eng- 
land, by  Mr.  Oldfield  Thomas,"  that  I  can  not  forbear  quoting  his 
remarks : 

The  hairs  of  the  ear  tufts  follow  very  muoh  in  their  chnnges  those  of  the 
tall.  The  terminal  hairs  of  the  ear  tip  belonging,  like  the  brush  hairs,  to  the 
autumnal  coat,  lengthen  and  become  noticeable  in  September,  attaining  their 
maximum  alx)ut  January.  Like  the  tail  hairs,  they  steadily  bleach  all  the  time 
from  their  original  dark-brown  color,  and  get  white,  thin,  and  poor  in  May  and 
June.  In  most  specimens  they  have  altogether  disappeared  by  July,  although 
in  rare  cases  a  few  straggling  white  hairs  may  remain  In  position  even  up  to 
the  time  that  in  September  the  tips  of  the  new^  tufts  begin  to  show  themselves. 
When  tufts  of  fair  size  do  persist  into  August,  their  pure  white  color  renders  ' 
them  very  striking  objects.  Such  hairs  as  may  grow  on  the  ear  tips  at  the  time 
of  the  spring  body  molt  only  become  visible  on  the  fall  of  the  long  tufts,  and 
always  remain  quite  short.  The  short  hairs  may  In  fact  be  compared  to  the 
aborted  summer  tail  covering,  already  referred  to,  just  as  the  long  tufts  of  the 
autumn  suit  correspond  to  the  autumn  brush  hairs  of  the  tail. 

The  chickarees  have  short  ear-tufts  in  winter,  but  the  Abert  pine 
squirrel  is  the  only  one  of  our  species  which  has  these  appendages 
developed  to  the  same  extent  as  the  squirrel  of  England.  In  this 
species  the  ear-tufts  fade  in  summer  to  brown  instead  of  white. 

Life  history. — ^The  Abert  pine  squirrel,  on  account  of  its  resemblance 
to  the  typical  Sciuri  of  the  Old  World,  is  doubtless  of  Asiatic  origin, 
like  the  chipmunks  of  the  genus  Eutamias.  In  the  United  States  it 
is  known  only  from  Arizona,  New  Mexico,  and  Colorado,  being  an 
inhabitant  of  the  southern  Rocky  Mountains  and  of  the  isolated 
mountains  which  rise  from  the  Colorado  plateau  in  Arizona  and  New 
Mexico.  Along  the  Mexican  line  the  most  careful  search  failed  to 
discover  its  presence,  though  Dr.  J.  A.  Allen  has  recorded  its  cap- 
ture on  the  upper  Bavispee  River,  in  northern  Mexico,  by  the  mem- 
bers of  the  Lumholtz  Archaeological  Expedition,  1890-181)2,  and  Mr. 
Oldfield  Thomas  has  named  the  subspecies  durangi,^'  from  Durango, 
in  central  Mexico. 

Its  habitat  is  restricted  to  those  portions  of  this  area  which  are 
covered  by  coniferous  forests.  In  Arizona  it  is  confined  to  the  belt  of 
pine  timber,  for  the  most  part  included  between  the  altitudes  of  5,000 
and  8,000  feet. 

This  handsome  squirrel  was  first  described  in  the  Proceedings 
of  the  Philadelphia  Academy  of  Natural  Sciences  in  1852  by  Dr. 
S.  W.  Woodhouse,  who  accompanied  Captain  Sitgreaves  on  the 
exploration  of  the  Zuni  and  Colorado  rivers  and  obtained  specimens 
in  the  San  Francisco  Mountain,  then  inchided  in  the  Territory 
known  as  New  Mexico,  at  present  in  Arizona. 


o  The  Zoologist,  3d  ser.,  XX,  November,  181M;,  p.  404. 

^Sciurus  aherti  diiranyi  Thomas,  Annals  and  Magazine  of  Natural  History, 
6th  ser.,  XI,  January,  1893,  pp.  49,  50. 
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The  Abert  s<juirrel  is  (|uite  certain  to  attract  the  notice  of  even  the 
most  indifferent  observer  traveling  through  the  wooded  mountains 
of  Arizona,  where  it  is  generally  abundant  and  seldom  shy.  I  first 
met  with  it  on  one  of  General  Crook's  expeditions,  which  I  accom- 
panied in  1884,  when  it  was  found  in  abundance  in  the  Mogollon 
Mountains,  between  Forts  Verde  and  Apache.  It  was  noted  as  soon 
as  we  entered  the  pine  forest.  The  first  one  was  seen  running  along 
upon  the  grassy  turf.  It  "  treed,"  after  a  brief  pursuit,  and  was 
shot  in  the  lower  branches  of  one  of  the  superb  pines  which  are  the 
glory  of  the  Arizona  forests.  Thenceforth  it  furnished  the  hunters 
of  our  party  with  sport  and  agreeably  supplemented  our  daily  fare ; 
indeed,  under  the  regime  of  a  clever  camp  cook  it  proved  to  be  the 
favorite  dish,  although  the  menu  included  venison,  bear  meat,  turkey, 
and  pigeon,  variously  served.  Notwithstanding  several  shotguns 
were  in  use,  the  largest  bag  of  small  game  was  usually  found  beside 
General  Crook's  saddle  when  camp,  was  reached  after  the  day's 
march,  all  having  been  killed  with  the  rifle.  The  bag  usually  con- 
tained a  bunch  of  squirrels,  each  bearing  the  characteristic  mark  of 
the  general's  small  rifle  bullet  in  the  back  of  the  head,  while  the  tur- 
keys and  pigeons  were  mostly  decapitated  by  the  same  diminutive  mis- 
sile. One  day  the  hospital  steward  brought  me  a  nearly  black  speci- 
men, with  a  message  from  the  general,  saying  that  he  had  shot  it  with 
as  little  mutilation  as  possible,  supposing  I  would  like  to  preserve  it. 
Among  many  hundreds  of  these  squirrels  since  seen  I  have  never 
noted  another  melanistic  specimen,  although  some  Apache  Indians, 
who  afterwards  acted  as  guides  to  our  party,  informed  me  that  black 
or  blackish  examples  were  by  no  means  uncommon  around  Fort 
Apache.  In  Colorado  melanistic  phases  of  the  subspecies  ferreus^ 
are  common,  and  Dr.  J.  A.  Allen  notes  a  black  specimen  in  his  mate- 
rial, from  the  Apache  Mountains,  Arizona. 

If  not  molested,  this  squirrel  is  quite  gentle,  and  its  habits  easily 
observed,  but,  when  thoroughly  friglitened,  it  is  an  adept  at  hiding. 
It  would  seem  that  its  bushy  tail,  white  beneath,  would  betray  its 
whereabouts  directly;  but  it  can  flatten  itself  out  upon  the  upper 
side  of  a  limb  so  adroitly  as  to  be  hard  to  detect,  even  when  the  eye 
has  chanced  to  fall  directly  upon  it.  If  fired  upon,  it  often  betakes 
itself  to  the  tree-top,  clinging  motionless  to  the  topmost  bough, 
where  it  is  often  so  far  above  the  ground  as  to  be  beyond  the  range 
of  shotguns  and  not  apt  to  be  discovered.  These  mature  pine  forests, 
unlike  the  spruce  woods,  are  quite  open,  the  trees  being  often  too  scat- 
tered to  allow  the  squirrels  to  pass  from  the  branches  of  one  tree  to 
those  of  another,  and  frequently  they  are  obliged  to  descend  to  the 
ground  in  order  to  reach  a  neighlK)ring  tree.  If  intercepted  by  a 
horseman  in  its  passage  from  one  tree  to  another  it  will  stop  and 

aSciurua  aherti  ferreua  True,  Proc.  Biol.  Soc.  Wash.,  XIII,  1900,  p.  183. 
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flatten  itself  upon  the  ground  and  watch  the  rider,  and  I  have  known 
it  to  allow  itself  to  be  struck  with  a  whip  rather  than  deviate  from 
the  course  it  meant  to  pursue.  Seizing  a  favorable  opportunity  it 
dashes  for  the  tree  which  it  originally  intended  to  climb  and  seeks 
concealment  and  safety  among  its  lofty  branches.  It  seldom  enters 
holes  in  the  trunk  or  branches  of  the  pines,  but  prefers,  when  pur- 
sued by  its  natural  enemies,  to  trust  to  its  dexterity  in  whisking 
around  to  the  opposite  side  and  then  hiding. 

At  times  this  squirrel  is  somewhat  gregarious.  Frequently  an 
entire  family  may  be  seen  running  together  upon  the  ground,  or  a 
Jialf  dozen  enjoying  a  frolic  in  a  pine  tree.  In  May,  which  is  the 
rutting  season,  whole  troops  of  males  are  commonly  seen  chasing  the 
females. 

I  spent  the  latter  part  of  May,  1887,  in  examining  the  fauna  at  the 
summit  of  the  Mogollon  Mountains,  being  camped  on  the  old  star- 
route  wagon  pass.  While  there  we  experienced  rain  storms  almost 
every  day,  and  occasional  flurries  of  snow,  after  which  the  sun 
would  shine  forth  warm  and  bright.  After  these  unseasonable 
"  April  showers  "  every  living  creature  on  the  mountain  seemed  filled 
with  unwonted  excitement  and  activity.  The  woods  resounded  with 
bird  choruses,  turkeys  gobbled  on  the  neighboring  hillsides,  and  the 
smaller  squirrels  chattered  and  chippered  in  concert.  Then  the 
Abert.  squirrels  were  sure  to  come  trooping  about  our  camp,  and  their 
cries — a  loud  squall  resembling  that  of  the  eastern  gray  squirrel — 
mingled  with  the  general  medley  of  sounds.  I  have  a  note  that 
my  men  shot  with  their  carbines  from  a  single  pine  tree  11  Abert 
squirrels,  all  of  which  were  males,  and  that  47  were  eaten  by  our 
party  in  that  one  camp.  They  were  first  parboiled,  and  then  fried 
in  batter.     The  flesh  is  light  and  delicate. 

At  Humphreys  Peak,  the  highest  point  of  land  in  Arizona,  the 
Abert  squirrel  only  penetrates  the  fir  and  spruce  forest  as  far  as 
scattered  pines  occur.  The  greatest  altitude  at  which  I  found  it 
was  nearly  9,000  feet. 

When  in  the  San  Francisco  forest,  early  in  June,  I  heard  some 
long-crested  jays  scolding  with  their  usual  spirit  in  a  pine  tree.  On 
walkii'.g  to  the  spot  I  saw  a  nest  and  began  climbing  the  tree.  When 
halfway  up,  the  owner  of  the  nest,  which  proved  to  be  an  Abert  squir- 
rel instead  of  the  long-crested  jays,  passed  me,  coming  down  on  a 
neighboring  trunk.  We  both  stopped,  when  about  to  pass,  and  took 
a  good  look  at  each  other.  I  felt  a  supreme  disgust  at  my  taxi- 
dermic  productions  when  I  looked  at  the  living  creature  within  a  few 
feet  of  me.  The  squirrel  had  taken  forcible  possession  of  the  jays' 
unfinished  nest  and  had  built  a  round  nest  upon  it,  composed  entirely 
of  clumps  of  wire  grass  pulled  up  by  the  roots,  having  an  entrance  at 
the  side. 
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The  young  are  brought  forth  during  the  period  from  May  to 
August,  indusive,  the  time  varying  somewhat  with  the  altitude. 
The  nests  are  phiced  in  the  branches  of  the  pines,  frequently  resting 
upon  an  old  jay's  nest.  They  are  usually  constructed  of  terminal 
pine  boughs,  lined  with  dry  grass.  It  is  probable  that  two  litters 
are  sometimes  raised  in  a  season.  The  number  of  young  was  deter- 
mined in  three  instances.  A  female,  taken  on  the  summit  of  the 
Mogollon  Mountains  May  27,  1887,  contained  three  young,  and  three 
and  four  fetuses,  respectively,  w;ere  found  in  the  uteri  of  two  speci- 
mens taken  at  Pine  Tanks,  at  the  lower  border  of  the  pine  forest, 
30  miles  north  of  Fort  Verde,  on  June  19  of  the  same  year.  At 
Bakers  Butte  young  were  running  in  the  trees  by  the  middle  of  the 
following  month. 

This  species  is  active  throughout  the  year,  but  inclined  to  lie  quiet 
during  heavy  storms  and  severely  cold  winter  weather.  Its  food  con- 
sists mainly  of  the  seeds  of  the  pine,  acorns  of  the  deciduous  oaks, 
groundnuts  (Aralia),  and  green  vegetation  in  summer.  I  once  saw 
one  running  in  the  trail  ahead  of  me,  carrying  a  very  large,  white 
mushroom  in  its  mouth.  I  halted  to  watch  it,  when  it  ascended  a 
pine  tree  and  began  eating  the  mushroom  voraciously.  By  the  latter 
part  of  July  the  pine  cones  have  nearly  attained  their  full  size  and 
the  seeds  are  sufficiently  mature  for  the  squirrels  to  begin  feeding 
upon  them.  Under  every  prolific  pine  visited  by  this  squirrel  green 
chips  from  the  cones  may  then  be  seen  lying,  together  with  the  cen- 
tral cores.  The  hunter  can  often  locate  the  squirrels  by  observing 
the  chips  as  they  come  whirling  down  from  the  trees  and  by  the 
sound  made  in  tearing  the  cones  in  pieces.  I  have  never  seen  the 
Abert  squirrel  engaged  in  hoarding  up  food,  and  suppose  that  it 
leaves  the  morrow  to  care  for  itself.  The  stores  preserved  by  the 
provident  rarpentero,  or  ^Mexican  woodpecker  {Melanerpes  formi- 
civoroiuH)^  are  appropriated  by  it  whenever  found,  and  beyond  doubt 
these  caches  relieve  it  at  times  from  extremities  of  want  when  the 
ground  is  deeply  covered  with  snow  and  the  pine  cones  mostly  fallen 
or  divested  of  their  seeds.  The  ^Mormon  settlers  of  Pine  Creek  in- 
formed me  that  the  Abert  squirrel  commits  some  depredations  on 
their  crops  of  Indian  corn,  eating  both  green  and  ripe  ears,  but  that 
it  does  much  less  damage  than  the  Rocky  Mountain  line-tailed 
ground  s(|uirrel  { ( ^ttclhis  <jram m nrun) . 

I  suspect  that  the  Abert  squirrel  sometimes  interferes  with  the 
nests  of  birds.  On  July  21,  1880,  when  camping  near  Flagstaff, 
Arizona,  a  pair  of  western  robins  had  established  themselves  in  a 
young  pine  tree  close  by,  the  nest  being  placed  about  20  feet  above 
the  ground.  One  morning  there  was  a  great  outcry  from  the  birds, 
and  I  found  them  furiously  assaulting  a  large  squirrel,  which  they 
drove  away,  whereupon  I  completed  their  victory  by  shooting  it. 
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In  May,  1887,  a  smart  contest  between  a  pair  of  red-backed  juncos 
and  an  Abert  squirrel  was  witnessed  near  Mormon  Lake,  and  I  have 
also  seen  fierce  attacks  made  upon  this  squirrel  by  infuriated  long- 
crested  jays,  whose  jealousy  of  intrusions  about  their  premises  is 
always  conspicuous.  The  Mexican  woodpecker  and  Abert  squirrel 
have  unending  and  vociferous  quarrels  and  feuds  over  the  latter's 
])ropensity  for  pilfering  from  the  hoards  of  nuts  stored  in  the  pine 
bark  by  the  busy  woodpecker,  and  scold,  berate,  and  belabor  each 
other  soundly. 

The  Abert  pine  squirrel  is  very  plentiful  in  Bill  Williams  Moun- 
tain, Arizona. 

McaHurements  of  20  spccimcnfi  of  Sciurus  nberti. 
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do 
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do 
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BabgrennB  TAMIA8CIUB1T8  TroaeMurt  (1880). 
0EICKABEE8  OB  BED  8QUIBBEL8. 

Dentition.— I.  [e};   P.  ra;   M-  K=22. 

Squirrels  of  small  size  [Chickarees] ;  tail  narrow,  even  includ- 
ing the  hairs,  shorter  than  the  body;  muzzle  short;  hind  feet,  in 
summer,  naked  beneath  for  one-half  or  one-third  their  length  from 
the  heel;  anterior  small  upper  molar  either  wanting  or,  when  per- 
sistent, very  small  and  thread-like;  a  black  stripe  on  the  flanks; 
back  of  the  ears  more  or  less  tufted  in  winter.     {S.  F.  Baird.) 

SCIURUS  PREMONTI  MOGOLLONENSIS   (Mearns). 
MOOOLLON  OHICXABEE. 

Sciurus  hudaonius  mogollonenais  Meabns,  BuH.  Am.  Mus.  Nat  Hist,  II, 

p.  277,  Feb.  21,  1890  (original  description).  * 

8ciuru8  fremonti  mogollonenaia,  Merriam,  'North  American  Fauna,  No.  3, 

1890,  p.  48   (San  Francisco  Mountain,  Arizona). — Allen,   Bull.   Am. 

Mus.  Nat  Hist.,  X,  July  22,  1898,  p.  291  (Revision  of  the  Chickarees 

or  North  American  Red  Squirrels). — Miller  and  Rehn,  Proc.  Bost. 

Soc.  Nat.  Hist,  XXX,  No.  1,  Dec.  27,  1901,  p.  34  (Syst.  Results  Study  N. 

Am.  Mam.  to  close  of  1990). 
Sciurus  hudsoniciiH  mogollonenais,  Alij:n,  Bull.  Am.  Mus.  Nat.  Hist,  VII, 

1895,  p.  243  (White  Mountains,  Arizona). 
[Sciurus  fremonti]  mogollonensis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II, 

1901,  p.  67  (Synop.  Mam.  N.  Am.). 
Hlm-mdV-e-gd'td  of  the  Ilualapai  Indians  of  Arizona. 
KdlV-che-ow-dh'  of  the  Hopl  Indians  of  northeastern  Arizona. 

Type-locality. -^MogoWon  Mountains,  central  Arizona.  (Type  in 
the  American  Museum  of  Natural  History.) 

Geographical  range. — Boreal  Zone  of  Mountains  of  the  Colorado 
Plateau,  in  northeastern  Arizona. 

Descnption. — Similar  to  Sciurus  fremonti  Audubon  and  Bachman, 
but  redder  and  larger.  Like  other  chickarees  (Subgenus  Tamias- 
ciurus)^  it  has  a  reddish  dorsal  stripe  in  winter,  but  not  in  summer; 
also  differently  colored  feet.  In  winter  the  color  of  the  upper  surface 
is  reddish  centrally  from  the  occiput  to  the  base  of  the  tail,  finely 
mixed  with  black  and  grizzled  on  the  sides,  which  become  more  gray- 
ish low  down  and  on  the  outer  aspect  of  the  thighs;  black  line  of 
sides  indicated,  though  not  strongly  pronounced;  coloring  of  limbs 
externally  much  like  the  sides,  except  the  feet,  which  are  whitish, 
sprinkled  with  black  and  fulvous  hairs;  fore  part  of  head  grayish, 
jjecoming  dusky  on  the  forehead;  under  surfaces  (except  the  tail), 
a  circle  around  eye,  and  end  of  nose  except  a  narrow  blackish  line 
above,  white;  entire  pelage  plumbeous  at  base;  that  below  appear- 
ing plumbeous  on  the  surface,  in  places,  where  the  white  tips  have 
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been  worn  away ;  tail,  viewed  beneath,  gray  centrally,  bordered  with 
black,  succeeded  by  ^ayish  white,  and  gray  all  round  at  base;  the 
black  lateral  stripes  beginning  narrowly,  and  gradually  encroaching 
on  the  gray  central  stripes  until  the  latter  becomes  obliterated  at  the 
extremity,  w^hich  is  nearly  all  black;  the  5-striped  pattern  of  the 
tail  is  less  distinct  above,  and  the  central  area  is  reddish.  The 
slightly  developed  ear-tufts  are  dusky,  and  the  long,  full  whiskers 
jet  black.  It  has  four  pairs  of  mammae.  Length,  375  mm.;  tail 
vertebra?,  140;  tail  to  end  of  hairs,  185;  hind  foot,  55;  ear  from 
crown,  21;  ear  from  notch,  30;  length  of  head,  56;  distance  from 
nose  to  eye,  25 ;  to  ear,  45.     Skull,  50  by  29  mm. 

Cranial  and  dental  characters, — In  common  with  other  members  of 


2-2. 


"m  o-»= 


-i>  '"^s-a 


the  subgenus  Ta?n{asciuru8,  the  dental  formula  is  i \~\ ;  jy^^i f 
j§=22,  a  minute  and  functionless  premolar  being  present  in  nine  of 
the  thirteen  skulls  examined.  This  form  has  the  largest  skull  of  any 
of  the  known  members  of  the  subgenus  Tamiasciurus, 

Life  history. — To  the  naturalist,  the  meeting  of  a  strange  animal 
in  its  native  haunts  is  attended  by  a  thrill  of  enthusiastic  delight, 
but  my  introduction  to  this  beautiful  squirrel  was  under  circum- 
stances lending  added  piquancy  to  the  episode.  In  October  of  1884 
I  accompanied,  as  medical  officer,  a  small  command  of  cavalry  under 
the  leadership  of  Gen.  George  Crook.  It  was  my  first  experience  of 
crossing  the  cordilleras  of  this  subtropical  region.  The  scorched  and 
barren  plains  of  the  low  country,  the  broad  reaches  of  grassy  mesas, 
and  the  difficult  slopes  bestrew^n  with  scoria,  lay  behind  us;  and  we 
were  traversing  a  fairly  good  mountain  road  at  the  summit  of  the 
Mogollon  Range,  in  central  Arizona.  The  previous  day's  ride  had 
carried  us  well  up  into  the  belt  of  pine  timber,  and  at  night  we  had 
encamped  in  a  canyon  w^here  the  first  spjruce  trees  were  seen.  I  rode 
out  of  camp  next  morning  with  my  usual  weapon,  but  with  one  com- 
partment of  my  shooting  vest  filled  with  shells,  which  were  carefully 
loaded  with  buckshot.  A  flock  of  Mexican  turkeys  first  engaged  my 
attention,  and  then  a  succession  of  ne\V  and  strange  birds  and 
mammals,  until  my  saddle  pockets  were  distended  with  specimens. 
Then,  belated  as  usualj  I  followed  the  trail  of  the  command,  which 
lay  along  the  summit  of  the  mountain  divide,  whence  one  looked 
down  upon  the  undulating  surface  of  Tonto  Basin  from  the  verge 
of  a  sheer  precipice  on  one  hand,  while  upon  the  opposite  side  was  a 
gentle  slope  of  heavily  wooded  country,  in  which  a  series  of  tortuous 
ravines  arise,  which  converge,  deepening  in  their  course,  to  unite  far 
below  and  form  vast  canyons.  But  the  ravines  alluded  to  had  a 
special  flora  of  their  own.  Their  shady  slopes  were  covered  with 
large  spruces  and  various  deciduous  trees,  together  with  a  luxuriant 
30039— No.  5G— 07  M 17 
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undergrowth,  covering  all  the  unoccupied  spaces.  Tying  my  horse, 
1  plunged  into  one  of  these  openings  that  had  proven  irresistibly 
tempting.  ♦Its  dark,  mysterious  depths  were  illuminated  by  .a  blaze 
of  brilliant  coloring,  afforded  by  the  foliage  of  the  hard  maple  and 
other  trees,  then  resplendent  in  autumnal  tints.  As  I  descended,  some 
plant  or  shrub  of  this  alpine  flora  was  noted  at  almost  every  step,  that 
reminded  me  of  something  I  had  seen  many  degrees  farther  north — 
the  velvety,  net- veined  leaves  of  an  orchis  {Goodyera)^  Solomon's 
seal,  bellwort,  violet,  pyrola,  coral  root,  gooseberry,  raspberry,  elder, 
purple-flowering  raspberry,  dewberry,  etc.  At  length,  the  way- 
became  more  choked  with  underbrush,  and  then  I  discovered  that  I 
had  entered  the  haunts  of  "bruin."  In  fact,  I  was  unwittingly 
following  a  bear  trail  through  the  dense  thicket,  and  bear  signs  were 
everywhere  visible.  Here  was  a  track,  there  an  overturned  rock  or 
log  where  th6  bears  had  been  searching  for  the  insects  upon  which 
they  delight  to  feast,  and  even  the  spot  where  one  had  enjoyed  a 
siesta  at  the  base  of  a  huge  spruce.  At  the  sudden  dawning  of  Ihe 
idea  that  I  was  possibly  running  into  close  quarters  with  one  or  more 
of  these  formidable  beasts  with  no  better  weapon  than  a  shotgun, 
the  feeling  of  enjoyment  and  critical  interest  in  my  surroundings 
gave  place  to  one  of  excitement,  if  not  apprehension.  Therefore  I 
loaded  w^th  buckshot  and  moved  cautiously  forward.  Presently  a 
crashing,  crackling  noise  was  heard  in  advance,  accompanied  by  the 
sound  of  brushing  branches,  breaking  twigs,  and  rustling  leaves. 
Crouching  in  readiness  behind  a  spruce  trunk,  I  imagined  the  sound 
was  approaching,  but  it  again  receded  and  curiosity  led  me  to  follow 
it.  A  moment  later  I  was  nearly  hit  on  the  head  by  a  heavj^  green 
pine  cone  that  came  rattling  down  from  a  very  tall  tree  top,  cracking 
off  dry  twigs  in  its  descent,  and  then  rustling  among  the  dry  leaves 
as  it  rolled  down  the  steep  hfllside  to  the  bottom  of  the  ravine.  This 
was  immediately  followed  by  another,  and  then  another,  until  I  dis- 
covered a  couple  of  these  active  little  squirrels  industriously  engaged 
in  harvesting  the  large,  resinous  cones,  and  quickly  brought  one  little 
fellow  to  bag,  thereby  adding  to  my  collection  the  third  novelty  in 
squirrels  on  that  day.  On  going  forward  to  pick  up  the  specimen,  a 
pile  of  cones  was  discovered  which  would  have  filled  a  flour  barrel, 
and  more  than  an  equal  quantity  lay  scattered  upon  the  ground.  I 
think  they  are  usually  buried  in  the  ground  or  in  old  logs  for  winter 
use,  as  hollow  trees  are  scarce  in  such  places.  I  afterwards  found 
the  ground  beneath  the  trees  that  they  inhabited  deeply  pitted  with 
holes,  into  which  they  were  continually  digging,  late  in  May,  at 
which  season  spring  is  just  opening  at  these  high  altitudes. 
During  several  succeeding  days  this  squirrel  was  daily  seen  in  sinii- 
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lar  ravines,  wooded  with  maple,  foxtail  pine,  fir,  and  spruce,  which 
localities  were  inhabited  to  the  exclusion  of  the  more  open  pine  woods. 
They  were  busily  employed  in  laying  up  supplies  for  their  w^inter 
larder.  The  pelage  of  the  specimens  taken  at  this  time  was  much 
soiled  and  matted  together  with  pine  and  spruce  gum,  which  adheres 
in  sticky  drops  to  the  ripening  fruitage.  As  we  descended  to  a  lower 
altitude,  the  firs  and  spruces  were  left  behind,  and  with  them  this 
chickaree;  nor  did  I  meet  with  it  again  for  nearly  three  years. 

As  the  Mogollon  chickaree  only  inhabits  the  fir  and  spruce  forests 
of  Arizona,  between  the  altitudes  of  6,500  and  11,500  feet,  its  habitat 
would  Ih}  represented  on  the  map  by  a  few  narrow  belts  and  isolated 
spots,  corivsponding  to  the  mountain  peaks  and  highest  ridges  of  land 
in  the  Territory.  Its  economic  relations  with  man  are  therefore 
unimportant,  and  may  be  said  to  affect  the  interests  of  forestry  more 
than  those  of  agriculture,  since  little  attempt  has  hitherto  been  made 
to  cultivate  the  soil  at  this  altitude.  Beyond  pilfering  a  few  stores 
from  the  mountaineer's  cabin  it  is  innocent  of  harm,  and  it  more  than 
compensates  for  all  such  peccadillos  by  the  companionship  afforded 
by  its  familiarity  and  lively  manners. 

Early  in  May,  1887,  I  pitched  my  tent  beside  a  beautiful  spring 
on  the  summit  of  the  w^agon  pass  across  the  Mogollon  Mountains, 
along  the  line  of  the  old  star-route  stage  course,  formerly  running 
between  Santa  Fe,  New  Mexico,  and  Prescott,  Arizona,  and  went 
into  camp  for  several  days.  A  better  location  for  observing  the 
habits  of  this  chickaree  could  not  have  been  selected.  The  locality 
was  a  deep  notch  between  two  mountains,  and  the  spring  came  from 
the  hillside  near  the  lower  border  of  a  spruce  forest,  w^here  there  was 
an  admixture  of  foxtail  and  yellow  pines.  The  Abert  pine  squirrel 
here  infringed  somewhat  upon  the  territory  of  the  Mogollon  chickaree, 
but  I  never  saw  the  latter  forsake  the  spruces  for  the  pines,  nor  did 
I  observe  any  quarrels  l)etween  the  two  species,  although  I  had  heard 
that  the  chickaree  was  jealous  of  any  intrusion  on  the  part  of  its 
larger  neighbor,  which  it  resented  by  waging  instant  warfare  against 
it  and  driving  it  away. 

AVliile  at  this  camp,  I  instructed  the  men  not  to  shoot  or  otherwise 
molest  any  of  the  squirrels  near  our  tents,  hoping  to  gain  the  confi- 
dence and  thus  learn  something  of  the  habits  of  the  various  small 
quadrupeds  that  were  abundant  around  us.  In  this  I  was  not  dis- 
appointed; indeed,  it  was  not  long  until  we  were  compelled  to  trap  a 
numl)er  of  chipmunks,  whose  audacity  knew  no  bounds,  in  order  to 
save  our  supplies.  While  I  was  preparing  specimens  in  the  shade 
of  a  tent  fly,  the  Mogollon  chickarees  pursued  their  accustomed 
avocations  within  a  few  feet  of  me.    They  were  full  of  curiosity,  and 
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by  no  means  diffident.  They  inspected  our  tents  and  equipments  gen- 
erally, even  to  the  horses'  nosebags.  They  came  to  the  spring  and 
drank,  and  were  open  and  aboveboard  in  all  their  actions,  unless  their 
fossorial  performances  savored  of  mystery.  They  were  continually 
digging  large  holes  in  the  loose  soil  under  the  spruce  trees,  apparently 
in  search  of  hidden  food,  and  their  efforts  were  so  far  successful,  in 
that  they  speedily  appeared  seated  upon  some  horizontal  branch,  close 
to  the  trunk  and  facing  the  extremity  of  the  limb,  noisily  tearing  open 
a  cone  to  get  at  the  seeds.  Around  the  huge  boles  of  the  spruce  trees 
large  heaps  of  refuse  from  the  demolished  cones  attested  the  industry 
and  vigorous  appetites  of  these  squirrels.  They  are  possessed  of  a 
large  share  of  the  nervous  activity  and  impetuosity  which  are  so 
characteristic  of  the  eastern  red  squirrel,  which,  in  general,  they 
resemble  in  habits.  Their  voice  is  nearly  the  same,  and  they  chatter 
and  scold  in  the  same  impulsive  fashion. 

Late  in  the  month  of  May  we  found  this  squirrel  inhabiting  the 
highest  points  of  the  mountain  chain  in  this  region.  It  was  particu- 
larly abundant  on  Mormon  Mountain,  whose*  deep  ravines  were  still 
filled  with  snow.  Continuing  our  exploration  to  the  San  Francisco 
Mountain,  we  found  it  abundant  there  from  the  upper  border  of 
the  pine  belt,  which  overlaps  the  fir  and  spruce  zone  to  the  altitude 
of  10,000  feet,  nearly  to  the  upper  limit  of  timber,  which  is  at  11,502 
feet  altitude.  Its  nests  were  found  in  the  last  tallish  firs  and  spruces, 
from  which  point  upward  to  timber  line  only  stunted,  prostrate  forms 
of  the  same  conifers  exist,  crushed  beneath  masses  of  snow  and  ice 
that  Jie  upon  the  summit  through  the  greater  part  of  the  year.  They 
also  inhabited  the  deepest,  gloomiest  ravines,  enfolded  in  the  horse- 
shoe outline  of  this  group,  where  the  light  of  day  scarcely  penetrates 
the  dense  foliage  of  the  evergreens,  which  lie  in  shadow  most  of  the 
day.  There,  their  pert  and  saucy  manners  seemed  a  trifle  modified, 
still  they  would  run  down  a  sloping  branch  toward  me  and  stamp  and 
scold  in  their  accustomed  way.  Their  coats  were  somewhat  darker 
in  color  than  in  specimens  from  more  open  and  less  shadowed  woods. 
Their  nests  were  similar  to  those  which  the  red  scpiirrel  makes  in 
southern  New   York. 

In  August  of  the  same  year  (1887),  this  species  was  found  in 
spruce?  and  maple  groves  upon  north  hillsides,  in  the  neighlK)rh(K)d  of 
Bakers  Butte,  at  an  altitude  of  0,500  feet,  and  was  ascertained  to 
feed  to  some  extent  upon  the  fruitage  of  the  maple. 
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Measurements  of  16  specimens  of  Scuirus  fremonti  mogollonensis. 
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SCIURUS    FREMONTI    GRAHAMENSIS    (Allen). 
MOXTHT  GRAHAM  OHICKABEE. 

Sciurus  hudsonicus  grahamensis   Allen,   Bull.    Am.   Miis.   Nat.    Ilist.,   VI. 

1).  3r»0,  Doc.  7,  181)4  (original  desorlptioii )  ;  VII.  1805,  p.  244. 
SciuruH  fremonti  ijrahamenHis,  Allen,  Bull.  Am.  Mus.  Nat.  Ilist.,  X.  p.  21>2. 

July  22,    18I>8    (Uevlsion  of  the  ChickariH^s  or   North   American   Red 

Squirrels). — Miller  ami  Rehn,  Pro<».  Bost.  Soc.  Nat.  Ilist.,  XXX.  No.  1. 

Dec.  27,  11)01.  p.  35  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  IIMM)). 
[Seinrus  fremonti]   grahamensis,   Elliot,   B^ield  Col.   Mus.,  Zool.   Ser.,   II, 

11K)1,  p.  07  (S>Tiop.  Mam.  N.  Am.). 

Tijpe-loraVtfy, — Summit  of  Graham  Mountain,  Arizona.  (Typo, 
skin  and  skull,  in  the  American  Museum  of  Natural  History,  New 
York.) 

(reofjj^aphical  rnnqe, — Known  only  from  the  type  locality. 

Description, — '*  Similar  to  A'.  A.  rnorjollojiensiH^  but  slightly  yel- 
lower and  less  rufesci^nt  above,  with  the  central  area  of  the  lower 
surface  of  the  tail  grayish  white  from  the  base  to  the  end  of  the 
vertebra^  and  the  base  of  the  hairs  of  the  middle  area  of  the  upper 
surface  of  the  tail  yellowish  ochraceous,  forming  a  prominent  median 
band  of  this  color. 
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A  few  sporimens  from  the  San  Francisco  and  AVhite  mountains 
show  a  slight  tendency  to  a  grayish  median  area  along  the  lower  sur- 
face of  the  tail,  but  it  is  never  so  pronounced  and  conspicuous  as  in 
the  specimens  from  the  Graham  Mountains.  In  true  aS.  h.  7no(jol1on' 
entfw  the  basal  ])ortions  of  the  hairs  of  the  upper  surface  of  the  tail 
are  more  or  less  fulvous,  but  as  a  rule  they  are  not  at  all  pronounced, 
whereas  in  the  Graham  Mountains  spex'imens  they  are  conspicuous 
features. 

'•  While  S,  h,  grahameuHiH  is  apparently  not  a  very  strongly  dif- 
ferentiated form,  it  seems  to  well  warrant  recognition,  es])ecially 
when  considered  in  relation  to  its  fairly  isolated  habitat.  While  the 
White  Mountains  form  merely  the  eastern  end  of  the  elevated  pine 
plateau  extending  westward  to  the  San  Francisco  Mountains,  the 
Graham  Mountains  are  south  of  the  plateau  region,  from  which  they 
are  se])arated  by  a  comparatively  low  arid  ])lain.  ^Ir.  Price  (in 
letter  of  October  12,  1894)  writer :  '  Finding  Sciurus  hudsonius  var.? 
in  the  Graham  Mountains  was  interesting.  It  could  not  jKissibly 
have  come  in  recent  times  from  the  White  Mountains,  as  the  dry 
desert  of  the  Gila  River  lies  between.  The  (iraham  Mountains 
rise  abruptly  from  the  plain  to  about  10,500  feet  alx)ve  sea  level,  and 
aje  very  isolated.'  ■'    {J.  A.  Allen,) 

DimehKiotiH, — Average  of  three  adult  specimens,  of  which  the 
measurements  are  given  by  Doctor  Allen,  in  tabular  form,  in  the 
original  description:  Ixuigth,  «332  nmi. ;  tail  vertebra\  l^U;  hind  foot, 
55;  ear,  28. 

R&marl'H, — Ijieut.  Harry  C.  Benson,  writing  from  Fort  Huachiica, 
Arizona,  September  2(),  1884,  speaks  of  "*  squirrels — gray  and  n^d 
((me  specimen  only  seen).''  I  subscH]uently  heard  of  a  red-backed 
scjuirrel  that  had  Ix^en  shot  and  skinned  in  the  Iluachuca  Moun- 
tains, about  1898,  which  I  thought  possibly  S.  aherti  Roth  this  and 
Lieutenant  Benson's  ''  red  ''  squirrel  may  have  lH>en  a  form  of  tliis 
chickaree. 

Mr.  Edward  D.  Tuttle,  clerk  of  Graham  County,  writing  from  Sol- 
omonville,  Arizona,  March  21, 1880,  says  that  this  squirrel  abounds  in 
the  mountains  of  the  Graham  Range. 

SCIURUS  MBARNSI    (Townsend). 
MEABK8  OHIOKAREE. 

♦Sff/i/ri/x  hudMmiuH  incaniHi  Townsend.  Proc.  Biol.  Soc.  Wnshinjjton,  XT,  p. 
14<).  .Tune  0,  1SJ)7  (oriKinai  (h»s<Tiptit)n). 

.SV-ii/n/x  hiidMoiihiH  calif ovitiruH  Allkn.  RuU.  Am.  Miis.  Nat.  Ilist..  V.  p.  TOO, 
Auk.  1^.  1S1K{.  ("One  sptH-lni(»n,  fenialo  adult,  San  PcKlro  Martir, 
altitude  8/2(W)  foot,  May  18.  This  siKM'lnion  is  in  vory  worn  i>elage, 
but  as  nearly  as  <*an  he  judped  is  refend)le  as  above."  (^)llo(^te<l  by 
Messrs.  K.  ('.  Thurher  and  A.  W.  Anthony.) 

FlclurUH  mvaniMl,  Am.kn.  Hull.  Am.  Mus.  Nat.  Hist..  X,  i>.  L>S<i.  .July  22.  1S!« 
iHevision  of  the  Chiekarees  or  North  AnHM-i<-an  IN»d  Souirrelsh 
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Svhinis  (Utiifflasi  mcarnai.  Nelson,  Proc.  Washiu^toii  Ac-ad.  Sci..  1. 1>.  HI,  pi.  i, 

fig.  8,  May  i),  ISfK)   (Revision  of  tlie  Squirrels  of  Mexico  and  Central 

America). 
Sciunis  iUtiif/Uisi  wraniMi,  Miller  and  Rehn.  Pror.  Bost.  Soc.  Nat.  Hist., 

XXX.  No.  1,  Dec.  27,  1901,  p.  34  (Syst.  Results  Study  N.  Am.  Mam.  to 

close  of  1000). 
\Schinis]   iUtuijlani  weanisi,  Ellioi',  Field  Col.  Mus.,  Zool.  Ser.,  IV,  l*t.  1, 

1004,  p.  133,  fig.  21  (skull)   (Mam.  Mid.  Am.). 

Type-locality. — San  Pedro  Martir  Mountains,  Lower  California. 
(Type,  skin  and  skull  (fig.  40),  No.  \\m,  U.  S.  National  Museum.) 

Geographical  range. — Boreal  zone  of  mountains  of  southern  and 
Lower  California. 

Dcficnptlon. — Three  specimens  in  the  U.  S.  National  Museiun  col- 
lection (Nos.  iff|«,  \\m,  and  HW).  from  the  San  Pedro  Martir 
Mountains,  Lower  Califor- 
nia, collected  by  Mr.  Charles 
H.  Townsend,  in  April  and 
May,  1889,  have  the  pelage 
short  and  coarse,  and  are  dis- 
tinctly paler  and  more  hoary 
than  S.  JtinlsonicHs  calffor- 
ttirus  from  central  Califor- 
nia. The  April  specimen 
(No.  18265,  female  adult) 
has  the  reddish  vertebral 
stripe  tolerably  distinct, 
with  yellowish  on  nape  and 
reddish  on  rump;  but  in  the 
two  May  specimens,  proba- 
bly nuiles,  though  the  sex  is 
not  indicated,  this  is  less  dis- 
tinct, the  color  being  pepper- 
and  -  salt,  suffused  with 
tawny  ochraceous  above.  In 
all  three  s))ecimens  the  black 
stripe  at  the  side  is  strongly 
marked,  as  much  so  as  in  the 
subspecies  californicus.  The 
ears  are  heavily  tufted  with 
black.  The  under  parts  are 
white,  with  plumbeous  at  base.  Feet  yellowish  white.  All  three 
are  in  winter  coat,  but  molting  had  begun  in  No.  182G7  and  pro- 
ceeded irregularly  over  most  of  the  fore  limbs.  On  the  mane  the 
new  hairs  are  strongly  yellowish  instead  of  soiled  white;  not  molt- 
ing on  hind  feet.     The  tail  is  short  and  comparatively  short-haired; 


Fk;.  40.— SciVRi'H  MKARNHI.     (Type,  Cat.  No.  25170,  U.S. 
N.M.)    a,  I)OR.sAL  view:  ?>,  ventral  view;  r,  lateral 

VIEW. 
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black  tipped  with  white  on  its  sides  and  terminal  third,  yellowish  on 
median  area  of  upper  surface,  and  grayish  on  the  corresponding  part 
of  the  under  surface. 

Remarks, — ^This  chickaree  was  not  seen  alive,  though  it  is  said  to 
occur  at  times  on  the  Laguna  and  Cuyamaca  Mountains,  15  to  '20 
miles  north  of  the  Mexican  line  in  southern  California.  Skins  were 
brought  to  Campo,  near  Monument  No.  240,  which  were  said  to  have 
been  taken  at  Laguna  Grande,  about  50  miles  farther  south,  in  the 
mountains  of  Lower  California.  Doctor  J.  A.  Allen  regards  this  as  a 
species;  Mr.'  Nelson  as  a  subspecies  of  Sciiirus  douglaalL  Its  rela- 
tionships can  not  be  finally  determined  until  specimens  have  been 
obtained  from  intermediate  localities. 

{TabgenuB  HESFEBOSGIXTBUS  Nelson  (1898). 
WESTERN  O&AT  BaVIS&ELB. 

Dentitimi.—l.  \^^\  P.  f^J;  M.  |::^=22. 

Without  ear-tufts;  interpterygoid  fossa  shorter  than  in  Parasci- 
uriiH^  longer  than  in  Sciurus;  premolars,^ ;  the  anterior  upper  pre- 
molar smaller  than  in  Sciurus^  larger  than  in  TamiaHchiruH;  molar 
teeth  unusually  robust ;  skull  similar  to  that  of  Neonrinrus^  but  broad- 
ened posteriorly  and  more  depressed,  with  the  zygomatic  process  of 
squamosal  thrown  out  horizontally,  and  the  zygomatic  arch  inclined 
less  obliquely  upward. 

SCIURUS  GRISEUS  ANTHONYI  (Mcarns). 
ANTHONY  O&AT  SQUIRREL. 

FiciuruH  fofimr  authpnyi  Mearns,  Proc.  IT.  S.  Nnt.  Mus.,  XX,  189S,  p.  501 
(pp.  1,  2  of  advance  sheet  issueil  March  r»,  1807:  orijrinal  (lescrlption). — 
Miller  ami  Kehn,  Proc.  Bost.  S(k-.  Nat.  Hist.,  XXX.  No.  1,  1Hm\  27, 
1001,  p.  300  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1000). 

Sciurus  fossor,  Allen.  Monogr,  X.  Am.  Uodoiitia,  1877,  p.  7.'U  (in  small 
part;  only  as  to  No.  3fi88,  from  Fort  Tejon,  southern  Californhi). 

Sciurus  griscus.  Nelson,  Proc.  Washington  Acad.  Sci.,  1.  p.  8:5.  May  0,  1808 
(part). 

[Sciurus  griscus]  anthonyi,  Klliot,  Field  Col.  Mus..  Zool.  Ser.,  II.  11K)1,  ]>. 
57  (Synop.  Mam.  N.  Am.). 

[Sciurus]  griscus,  Elliot,  Field  Tol.  Mus.,  Zool.  Ser.,  IV,  Pt.  1,  11K)4.  p.  V,H) 
(Mam.  Mid.  Am.). 

Type'Joralit}/, — Campbell's  ranch,  Laguna  Mountains,  San  Diogo 
County,  California.     (Type,  skin  and  skull.  No.  ()01)*iS,  U.S.X.M.) 

Geographical  range, — Transition  zone  of  mountains  of  the  interior 
of  southern  and  Lower  California. 

Description, — Largest  of  the  tree  squirrels  (Srhn^l)  on  the  Mexican 
Border  of  the  United  States.  lA»ngth,  570  mm. ;  tail  to  end  of  verte- 
bra%  290;  tail  to  end  of  hairs,  JiTO;  width  of  outspread  hairs  of  tail, 
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140;  length  of  hind  foot,  80;  ear  from  crown,  28.  Color  gray  above, 
very  faintly  suffused  with  yellowish  brown  on  the  back.  Tail  gray 
above,  the  hairs  very  broadly  annulated  with  black  and  tipped  with 
white;  tail  lielow,  tricolor,  grayish  mesially,  then  broadly  banded 
with  black  and  edged  with  white.  Feet  (fig.  41)  mixed  yellowish 
brown,  gray,  and  black,  the  latter  predominating  on  the  toes.  Ears 
scantily  coated  with  grayish  hair,  the  color  changing  to  tawny  ochra- 
ceous  at  base  externally.  Cheeks  gray,  mixed  w^ith  white.  Under 
parts,  inner  side  of  limbs,  and  orbital  circle  white.  Mammae:  P. 
1,A.  I,  I.  1=4  pairs. 

Cranial  and  dental  characters. — The  skull  (fig.  42)  averages  68  by 
39  mm.  in  its  greatest  diameters.  It  is  relatively  long  and  high, 
though  somew  hat  flattened  in  the  frontal  region.  Nasals  convex  and 
prominent  anteriorly,  giving  in- 
creased height  to  the  rostrum. 
First  upi^er  premoler  small.  Inci- 
sive foraman  short.  Intertery- 
goid  fossa  short,  but  relatively 
longer  than  in  SriuruH  aherti^ 
measuring  (from  base  of  ptery- 
goid) more  than  three  upper  true 
molars  taken  together. 

Remarks. — The  description  of 
the  two  recognized  subspecies  of 
Sriur^is  griseus  were  foreshad- 
owed by  the  writings  of  Dr.  J.  A. 
Allen,  in  the  Monographs  of 
North  American  Rodentia,  pub- 
lished in  1877,  where  he  observes 
(p.  731):  "This  species  is  re- 
markable for  the  constancy  of  its 
coloration.  Among  some  thirty  specimens  before  me  only  two' 
depart  much  from  the  normal  phase,  as  above  described.  One 
is  No.  2403,  from  near  San  Francisco,  which  is  faintly  washed 
above  with  pale  reddish  brown.  The  other  is  Xo.  3()33,  from  Fort 
Tejon,''  etc.  Both  of  these  specimens  are  still  in  the  U.  S.  National 
Museum  collection.  The  first  (No.  2403)  is  a  typical  specimen  of 
Mr.  Bryant's  Schirus  r/n'set/s  nif/ripes^^  and  the  second  (No.  3033)  is 

.0  ProctHMUnjrs  of  the  CaUfornia  Academy  of  ScioiK-es,  second  scries,  II,  ISSO, 
p.  25.  The  description  reads  as  foUows:  "  Diirinj?  the  faH  of  1SS8  I  examined 
iihout  twenty  si>eclmens  of  tliis  new  variety  in  the  flesli  from  San  Mateo  County 
and  al)out  tlie  same  numher  of  iS*.  fossor  from  flie  footliills  of  the  Sierra 
Nevada,  as  they  were  offered  on  sale  in  tlie  marliets.  Tliere  is  no  trouhle  to 
recognize  at  a  glance  the  differences  which  are  so  strongly  marked  in  the 
gray  squirrels  of  tlie  Sierra  region  and  those  of  tlie  rtnlwood  coast  region 
soutli   of   San    Francisco.     Suhsp.   cliar. — General   color   of   ui)iht   parts   much 


Fig.  41. — ScicRrs  (iRisEis  anthonyi,  Laguna 
M  or. NT  A  INS,  California.  (Cat.  No.  61638, 
r.S.N.M.)    a,  Forefoot;  b,  hindfoot. 
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aS,  (J,  (ndJiO}njL  Topotypes  of  the  latter  from  San  Mateo  County, 
California,  are  much  darker  than  true  S,  (jriseus;  the  top  of  the  head 
and  upper  surface  of  the  tail  are  blackish,  and  the  back  is  strongly 
suffused  with  yellowish  brown.  The  subspecies  anthonyi^  from  the 
mountains  of  the  interior  of  southern  and  Lower  California,  is  very 

much  paler  than  S,  r/rls- 
ei(fi  (typical)  and  also 
smaller.  The  tawny- 
ochraceous  color  at  base 
and  posterior  surface  of 
ear  is  present  in  all 
three  forms  in  winter 
and  absent  from  the 
summer  pelage,  as  in  S, 
arhonesis  and  other  spe- 
cies of  squirrels.  In 
summer  S,  g,  nir/Hpes 
has  blacker  feet  than 
either  of  the  other 
forms,  but  in  all  three 
the  amount  of  black  is 
least  in  winter. 

Remarks, — AMien  en- 
gaged upon  his  Revision 
of  the  Squirrels  of  Mex- 
ico and  Central  Amer- 
ica, one  of  the  Ix'st  pa- 
pers ever  written  upon 
American  mammals, 
Mr.  Nelson  was  puzzled 
by  the  interrelations  of 
the  present  form  with 
typical  (fnHciiH  and  the* 
subspecies  nigrtpcn^  and  regarded  atdJionyi  as  an  untenable  race  and  a 
direct  intergrade  between  gi-iscus  of  Columbia  River  Valley  and 
n'f gripes  of  the  redwood  belt  in  San  Mateo  County,  on  the  coa*^t  of 
California  south  of  San  Francisco:  but  we  have  recently  reviewed  the 
case  together,  and  Mr.   Nelson   agrees  with   me  that  (mt/iofu/i   is  a 


FlO.    42.— SCU'RIS    GRISEl'S  ANTHONYI.     SaN    DiEGO    CoUNTY 

California.'  (Cut.  No.  GmM,  T.S.N.M.)    a,  Dorsal  vikw 

b,  VENTRAL  vikw;   C.  LATERAL  VIEW. 


darker  than  S.  f(tss(n\  particularly  upper  surface  of  tail.  Tapper  surface  of 
nianus,  dark  p'ay  or  black.  Tapper  surface  of  pes  black,  sometimes  with  a 
si»rinkling  of  sray  on  toes.  Entire  absence  (on  majoritj'  of  sixH*imens)  of  light 
tawnj-  ocliracoous  at  base  jind  posterior  surface  of  ears.  Dorsal  region  and 
scapulars  marked  by  a  pale  yellowish-brown  suffusion  extending  nearly  or 
(piite  to  the  tail.  Orbital  ring  and  under  surfa<*e  of  body  and  legs  pure  white. 
Habitat. — Coast  region  of  California  south  of  San  Francisco." 
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iliverfjoiit  form,  luoiv  closely  rolatod  to  nif/npes  than  to  (/rm'ua^  from 
Avhic'h  latter  it  may  be  reeoi^iiized  l)y  the  following  characters:  Size 
smaller;  color  paler  and  less  coarsely  grizzled;  pure  white  instead  of 
faintly  yellowish  on  under  parts;  sides  of  head  paler,  with  hairs  less 
annulated  with  black;  feet  and  tail  much  blacker;  ears  narrower  and 
much  longer;  feet  and  claws  smaller;  skull  smaller  (averaging  C8 
by  80  mm.  in  anthonyi  against  70  by  38  in  topotypes  of  grmnis)^ 
with  relatively  shorter  and  broader  rostrum  and  nasals,  and  very 
slightly  higher  audital  bullap." 

From  SciUJ'UH  grhcus  nigripes  it  is  only  distinguishable  by  slightly 
smaller  size,  paler  coloration,  and  absence  of  the  yellowish-brown 
suffusion  over  the  back.  S.  g,  nigripes  is  the  darkest,  and  S,  </.  an- 
thonyi  the  palest  form;  but  the  shape  of  the  skull  and  ears  and  the 
color  of  the  feet  and  tail  are  very  similar. 

I  have  seen  specimens  of  this  form  from  the  oak  zone  of  the 
Lagima.  Cuyamaca,  San  Jacinto,  San  Bernardino,  and  Tejon  moun- 
tains of  southern  California,  its  range  extending  south  at  least  to 
the  Laguna  ilountains  of  Lower  California,  50  miles  south  of 
Campo,  and  70  miles  south  of  the  type-locality  in  San  Diego  County, 
California. 

*     UdhlU  and  local  distribution, — Our  specimens  were  all  obtained 
from  the  tyi)e-locality.     It  was  usually  se<»n  in  [)ine  and  oak  trees, 

'  often  descending  to  the  ground.     The  young  are  probably  born  in 
May  and  June,  as  we  obtained  a  female  with  her  two  young  on  June 

12,  and  obtained  a  very  young  one  June  10. 

-- ^-      -       - 
«  In  addition  to  the  facts  of  tlio  present  case,  1  will  say  that,  according  to 
ro<'ontl.v-ai)plie<l  standards,  no  native  mammal  of  the  Columbia  River  Valley  is 
suhsptHifi<'ally  identical  with  the  sjinie  siKH-ies  from  any  part  of  Mexico,  so  far 
as  my  comiiarisons  have  gone. 
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MeasuremcnfH  of  22  spccimetts  of  Sciurus  griseus  anthonyi. 


Museum 
numbers. 


Skin. 


60924 

60925 
60926 
60927 
60928 
60929 


60932 
60933 
60934 
60935 


Skull. 


60924  '  3638 


60925  3639 


60927 
60928 
60929 


60932 


60934 
60935 


60889 
60890 


60895 
08263 
C18264 
08266 


08270 


60890 


60895 
6602 


6604 
6608 


3640 
3641 
3&I2 
3644 
3645 
3664 


3672 
3673 
1426 
1433 
1437 
1466 
1467 
1432 
1434 
1436 
1456 
1466 


Sex  and 
age. 


9  ad, 

9  ad. 

9dd. 

9  ad. 

9  ad. 
cf  juv. 

<f  ad. 
cTjuv. 

9  ad. 

9  ad. 

(fad. 

cf  ad. 

cf  ad. 

9  ad. 

9  ad. 

9  ad. 

9  ad. 

9  ad. 

9  ad. 

9  ad. 

(fad. 

9  ad. 
e_ 


Locality. 


Date. 


1894. 

Camp  Nc.  92,  at  LaRUna,  San  Diego  ;  June  10 
County,  California.  i 

do do  - . . 

...l.do ' do  ... 

do '....do... 

, . . .  .do.  ft do . . . 


.do June  11 

.do do ... . 

.do June  15 

.do June  16 

.do I do  . . . 

.do '....do... 

.do i do... 

-do June    9 

.do June  11 

.do June  12 

.do '  June  15 

.do  . . .' June  17 

.do I  June  11 

.do I  June  12 

.do ' do 

.do i  June  15 

.do June  16 


A 

o  . 

H 

S" 

I 

i 

2 
o 

I 

mm. 

7nm. 

mm. 

mm. 

695 

305 

84 

28 

575 

290 

82 

27 

570 

286 

82 

28 

550 

276 

78 

28 

MO 

270 

79 

28 

560 

275 

79 

27 

435 
570 

308 

81 

27 

585 

295 

81 

28 

570 

290 

80 

28 

670 

280 

82 

30 

560 

275 

77 

26 

575 

290 

80 

27 

570 

287 

83 

29 

668 

290 

78 

28 

•  568 

282 

80 

26 

580 

373  , 

82 

27 

570 

287 

27 

690 

290  ^ 

85 

30 

575 

290; 

82 

28 

550 

280! 

1 

m 

28 
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"  Type. 


SabgenuB  ABfOSCKTBUS  Nelson  (1899). 
SLEHSER  SaUIKRELS. 

Arfvo^riurus  Nelson,  Proc.  Washington  Acad.  Sci.,  I,  p.  20,  pi.  i,  fig.  3,  May 
j>..18fH)  (Revision  of  the  Squirrels  of  Mexico  and  Central  America). 

Deiitithh:^^.  ^J;  P.  n;  M.  l~  =  20. 
The  following  is* the  original  description: 

Type  Sciurus  oculatus  Peters,  from  eastern  Mexico. 

Difttribution. — Mountains  IwrderinR  the  table-land  of  Mexico  from  the  vol- 
canoes of  Orizaba  and  Toluca  north  to  central  Arizona  and  west-central  New 
Mexico.     Transition  zone. 

External  vharactem. — Size  large;  body  rather  slender;  tail  usually  long, 
sometimes  exceeding  length  of  head  and  body ;  ui)per  parts  gray  or  yellowish ; 
underparts  white  or  yellowish. 

Cranial  characters. — Premolars  j.  Skull  rather  yhort,  depresse<l ;  brain  case 
l)roadened  at  parietals ;  occiput  low  and  broad ;  front  of  skull  depres.sed  at  base 
of  rostrum  (more  archo<l  in  ParasciuruH)  ;  rostrum  light;  nasals  narrow, 
slightly  tapering  ixwteriorly ;  ui)ix»r  end  of  premaxilhe  narrow. 
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General  notes. — The  subgenus  Arwoseiurus  is  characteristic"  of  tlio  transition 
zone  in  tlie  mountains  bordering  the  table-land  of  Mexico  from  Mts.  Orizaba 
and  Toluca  northward.  It  is  Intrusive  in  the  United  States,  where  it  is  rep- 
resentetl  in  Arizona  and  western  New  Mexico  by  a  single  si>e(»ies,  8.  arizonenHin, 
The  group  is  most  nearly  related  to  Parascinrus,  from  which  the  skull  charac- 
ters distinguish  it.  The  following  species  and  subspecies  belong  to  this  sub- 
genus: S.  oculatuSy  S.  o.  toluca',  S.  alleniy  S.  nayaritmisuf,  8.  apache,  8.  arizon- 
emiSf  and  8.  a.  huachnea.     (Proc.  Wash.  Acad.  Sci.,  I,  1809,  p.  20.) 

SCIURUS  ALLENI  Nelson. 
▲LLEN  BQUntREL. 

**8ciuruft  earolinensisf  f"  Baird,  Mam.  N.  Am.,  1857,  pp.  263,  2(54  (Santa 

Catarina,  Nuevo  Leon,  Mexico). 
8ciunis  earoUnenffis  var.  caroUnensis,  Allen,  Mon.  N.  Am.  Rodentia,  1877, 

pp.  7(K;-700,  716  (part:  from  Nuevo  Leon,  Mexico). 
Sciunis  earolineuHiH,  Alston,  Proc.  Zool.  Soc.  London,  1878,  pp.  (mS-^JTiO; 

Hiol.   Cent.-Am..  Mam.,  pp.   124,   125,  June,   1880    (part:   from  Nuevo 

I..eon.  Mexico). 
HriuruH  arizonrnsln,  Ali.en,  Bull.   Am.   Mus.   Nat.   Hist.,   N.  Y.,  Ill,   May, 

1801,  p.  222  (part:  from  San  Pedro  mines,  Nuevo  I^eon,  Mexico). 
SriuruM  alleni  Nelson,  Proc.  Biol.  So<-.  Washington,  XII,  1808.  pp.  147.  148. 

June  3;    Proc.  Washington  Acad.  Sci.,  I,  1800,  i).  1>1,  May  0  (Revision 

of  the  S(iuirrels  of  Mexico  and  Ontral  America). — Miller  and  Ueiin, 

Proc-.  Bost.   Soc.  Nat  Hist.,  XXX,  Pt.  1,  Dec.  27,  1001.  p.  35    (Sysl. 

Results  Study  N.  Am.  Mam.  to  close  of  10(K) )  .—Elliot,  Field  Col.  Mus., 

Zool.  Ser.,  IV,  Pt.  1,  1004.  p.  108  (Mam.  Mid.  Am.). 

As  long  ago  as  1857  Baird  suspected  that  this  species  miglit  be  dis- 
tinct from  the  common  eastern  gray  squirrel  to  which  it  bears  a  very 
close  resemblance  externally.  Lack  of  material  for  comparison  pre- 
vented him  from  naming  it,  however,  and  it  was  first  described  by 
Nelson  as  follows : 

Type-loeality. — Monterey.  Nuevo  Leon,  Mexico.  Tyi)e  no.  j(  ^  j  J  {^  U.  S.  National 
Museum.  Bioloj?lcal  Survey  collection. 

Difttribntion. — Open  pecan  and  other  forests  of  Ix)\ver  Sonoran  zone  near 
Monterey.  Nuevo  I^eon.  extending  ui)  to  oak  and  pine  forests  of  Transition  zone 
near  Victoria  and  Miciuihuana,  Tamaulipas,  Mexico  (alt,  2,0()0-8,5(K)  ft). 

Charaeters. — rpi)er  parts  nearly  uniform  gi*ayish  hrown  or  yellowish  brown, 
much  as  in  8eiuruf<  earolwensin;  feet  gray;  under  parts  white.  Pelage  on 
hack  soft  and  rather  dense;  tail  rather  full.     Teats:  p.  |,  a.  |,  i.  \. 

Color. — Winter  i)elage:  Entire  upi)er  parts  yellowish  brown,  finely  grizzled 
with  gray  and  black,  usually  darker  along  back  and  grayer  along  sides ;  top  of 
head  similar,  but  usually  a  little  darker ;  eye  with  distinct  ring  of  dingj'  whitish 
shade<l  with  buff  on  outer  l)order;  sides  of  head  grizzled  dusky  gray,  often  suf- 
fusetl  with  yellowish  brown ;  ears  and  basal  patch  brownish  gray ;  fore  feet 
and  outside  of  fore  legs  whitish  gray,  fre<iuently  more  or  less  washed  with 
buffy;  hind  f(H»t  whitish  gray,  usually  with  a  sjwt  of  dark  huffy  on  middle  of 
upi)er  surface;  outside  of  thighs  like  flanks,  but  often  with  a  browner  sliade 
near  feet ;  under  parts  whit? ;  color  of  upper  and  lower  parts  usually  separated 
by  a  narrow  line  of  pale  grayish;  base  of  taH  all  around  like  back;  tail  alx)ve 
black,  heavily  washed  with  white,  the  yellowish  brown  or  yellowish  gray  under 
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color  often  showinj?  tliroujjh ;  bolow  with  broad  median  area  of  jrrizzletl  yel- 
lowish brown  or  yellowish  gray,  narrowly  bordered  with  black  and  edged  with 
white.  Hairs  ^f  back  black,  with  one  and  often  two  rings  of  gray,  huffy,  or 
buffy  brown,  the  two  colors  sometimes  on  same  hair  and  sometimes  on  distinct 
hairs.  The  i>elage  in  summer  is  darker  and  more  yellowish  brown  than  in 
winter,  due  to  absence  of  most  of  the  gray  or  white  tips  to  hairs. 

Measurements. — Averai?e  of  five  adults  fnmi  vicinity  of  type  locality :  Total 
length,  471;  tail  vertebras  217;  hind  foot,  (i().(i.  Average  of  five  adults  from 
mountains  near  Miquihuaua,  Tamaulipas:  Total  length,  405;  tail  vertebne, 
230.4  ;  hind  foot,  (55.8. 

Cranial  charaei*'r.t.  — premolars  |.  Skulls  of  N.  alien i  are  only  distinguish- 
able from  those  of  i^.  oculutUH  by  their  smaller  size.  Five  adult  skulls  from 
region  of  tyi)e  locality  average :  Basilar  length,  50.4 ;  i)alatal  length,  20.3 ;  iuter- 
orbital  breadth,  18.4;  zygomatic  breadth,  3.3.7;  length  of  upper  molar  series, 
10.5.  Five  adult  skulls  from  near  Miciuilmana  average:  Basal  length,  50; 
palatal  length,  2.5.r»:  interorbital  breadth,  18.1;  zygomatic  breadth,  33.7;  length 
of  ui)i)er  molar  series,  10.3. 

General  notes. — Sciiirus  alleni  liears  a  close  sui)erficial  resemblance  to  »S. 
earolinensis  of  Texas,  but  has  only  a  single  i>remolar.  From  X.  o  toluvw  it  dif- 
fers mainly  in  smaller  size,  grayer  feet,  and  whiter  belly.  The  tyi)e  of  this 
species  came -from  near  Monterey,  Xuevo  Leon.  By  a  slip  of  the  i»en  in  the 
original  description  the  tyi)e  locality  was  given  as  Monterey,  Tamaulipas. 
Baird  called  attention  to  this  squirrel  in  1857,  under  the  name  *'Sciurus  caro- 
Unensisf  f'  and  gave  the  e.ssential  characters  which  separate  it  from  *S.  earo- 
linensis. Subsetiuent  authors  have  referred  it  to  the  same  species,  or  to  ;S'. 
arizonensis,  but  a  series  in  the  collection  of  the  biological  survey  shows  that  It 
Is  a  well-defined  species  most  nearly  related  to  S.  oeulatus.  Neither  S.  earo- 
linensis nor  any  close  relative  of  that  sptvies  occuin  in  Mexico. 

Specimens  ej-aniined. — Twenty-two :  from  Monterey,  Linares,  Uio  de  San 
Juan,  and  San  re<lro  mines,  Nuevo  Leon ;  near  Vi<*toria  and  Mi(iuihuana, 
Tanniulipas.     (Proc.  Wash.  Acad.  Sci.,  I,  ISOl),  j).  01.) 

Among  my  old  notes  I  find  the  following : 

It  is  not  improbable  that  another  sikm-Ics  vf  srinnts  inhabits  the  Mexican 
line  in  the  Texan  region.  Under  the  head  of /'  Sei a rus  arizonensis  Coues,**  l>r. 
J.  A;  Allen  mentions"  the  receipt  (jf  a  squirrel  fnmi  Texas  which  **  in  all  fea- 
tures of  coloration  resembles  a  connnon  phjise  of  the  southern  gniy  squirrel 
(Sciurus  earolinensis),  the  species  that  wcmld  be  naturally  exiHHtiHl  to  occur  In 
Bee  County,  but  the  skull  lacks  all  trace  of  t)ie  small  premolar  almost  invariably 
jtresent  in  this  siKM'ies."  lie  als<>  mentions  a  similar  si>ecinu»n  from  the  San 
Pedro  mines,  Nuevo  I^eon,  Mexico,  collected  by  Mr.  J.  >L  Prlour. 

I  have  not  seen  the  si)e('inien  from  Texas,  hut  the  one  fi*om  the  San 
Pedro  mines,  Nuevo  IjiH)n,  is  certainly  the  present  species. 

SCIURUS  APACHE  Allen. 
APACHE  SQUIRREL. 

Seiurus  griseofiavus  Tuo.mas,  I'roc.  Zool.   So<'.,  liondon,   1SS2,  p.  372    (not 

S.  f/riseoftanis  Gray,  bsriT). 
^ciurus  nifjer  luflorieianiis,  Thomas.  I'roc.  Z<h)1.  Soc..  London,  \S\U\  j).  73. 

footnote. 


oBull.  Am.  Mus.  Nat.  Hist.,  Ill,  1801,  p.  222. 


MAMMALS    OF    THE    MEXICAN    BOUNDARY.  271 

i^ciui'Uif  apache  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  V,  p.  20,  Maivh  \Vk  1803 
(original  descriptiou). — Nelson,  l*roc".  Wa.shington  A<^ad.  Sci.,  I,  i).  04, 
May  0,  1800  (Revision  of  the  Siiuirrels  of  Mexico  and  Central  Amer- 
ica).—Milleb  and  Reiin,  Proc.  Bost,  Soc.  Nat.  Hist,  XXX,  No.  1, 
Dec.  27,  1001,  p.  3(5  (Syst.  Results  Study  N.  Am.  Mam.,  to  close  of 
1000).— Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1001,  p.  58  (Synop.  Mam. 
N.  AuL)  ;  IV,  Pt.  1,  1004,  p.  110  (Mam,  Mid.  Am.).    . 

Type-locality. — This  species  is  based  on  two  skins  and  skull  taken 
in  northern  Chihuahua  by  the  Lumholtz  Expedition.  (Type,  skin 
and  skull,  in  the  American  Museum  of  Natural  -History.) 

Geographical  7'anf/e, — Forested  areas  in  the  Elevated  Central 
Tract,  between  the  Colorado  Plateau  and  the  Plateau  of  Mexico,  in 
the  Transition  zone. 

Description. — This  splendid  squirrel  has  the  general  appearance 
of  a  fox  squirrel,  and  like  it  lacks  the  front  upper  premolar.  In- 
stead of  a  small,  pallid  animal,  like  ScUirus  rufi renter  tcxianuH^  it 
is  of  about  the  size  of  typical  Sciurus  rufrenter  and  a  strongly- 
colored  form.  In  winter  there  is  a  broad  band  of  black  extending 
from  the  crown  to  the  root  of  the  tail ;  thij^  is  seasonal,  however,  and 
disappears  with  the  incoming  of  the  post-breeding  pelage.  The  sides 
of  the  head  and  body  are  yellowish  gray  mixed  with  black.  Orbi- 
tal ring,  feet,  and  under  surface  of  body  ochraceous.  Ears  rusty 
drab,  ochraceous  around  the  meatus.  Tail  with  all  the  hairs  ochra- 
ceous at  base ;  those  of  the  median  area  below^  ochraceous  through- 
out; those  above  ochraceous  at  extreme  basCi,  then  black  almost  to 
the  extremity,  which  is  yellowish  white,  and  those  of  the  sides  ochra- 
ceous at  base,  pale  5'ellowish  at  end,  and  black  in  the  middle,  the  three 
bands  being  of  approximately  equal  width.  The  naked  soles  of  the 
feet  are  dark  purplish.     Iris  very  dark  brown. 

The  summer  or  post-breeding  pelage  of  this  squirrel  is  quite  dif- 
ferent from  the  winter  pelage  described  above.  There  is  no  black 
dorsal  area,  and  the  animal  more  closely  rescMubles  Sri^irnH  ruf  ren- 
ter. When  this  coat,  is  new  the  black  central  area  of  the  upper 
side  of  the  tail  is  obscured  by  ochraceous  tips  to  the  hairs,  and  the 
pelage  of  the  upper  surface  of  the  body,  though  with  much  black  on 
the  hairs,  is  sufficiently  annulated  with  fulvous  and  pointed  with 
hoary  tips  to  produce  a  grizzled  effect. 

SeaHonal  changen. — Three  adult  males  taken  on  the  San  Luis 
Mountains,  July  11,  12,  and  13,  1892,  were  in  worn  winter  pelage; 
but  this  was  being  replaced  to  a  greater  or  less  extent,  on  both  upper 
and  lower  surface,  by  the  pej)per-and-salt  summer  coat.  An  adult 
female «  (No.  f  J?l|,  U.S.N.M.),  taken  July  11,  1892,  with  the  males 
just  mentioned,  had  ahnost  completely  changed  to  the  summer 
pelage,  except  on  the  thighs  and  tail.     An  adult  female  (Xo.  58904, 

aMammsB,  4  pairs  (P.  \,  A.  j,  I.  {). 
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U.S.N.M.),  killed  August  31,  1893,  had  completed  the  post-breed- 
ing coat.  An  immature  female  (No.  58901  U.S.N.M.),  September 
7,  1893,  is  in  complete  summer  pelage  and  of  a  brighter  orange-buif 
than  any  other  in  the  series.  In  this  specimen  the  permanent  pre- 
molar is  just  replacing  its  predecessor  and  the  squirrel  is  two-thirds 
grown.     The   three   remaining  sj>ecimens    (adults;  September  5   to 

29,  1893)    illustrate  the  au- 
tumnal change. 

Measurements  (average  of 
8  adult  specimens  from  San 
Luis  Mountains,  near  Monu- 
ment No.  05). — length,  554 
mm.;  tail  to  end  of  verte- 
bne,  279;  tail  to  end  of  hairs, 
359;  expanse  of  tail  hairs, 
100;  ear  from  crown,  24; 
ear  from  notch,  33;  hind 
foot,  77. 

(■  r  a  n  i  a  I  charactcrti, — 
Skull  (fig.  43)  similar  to 
that  typical  of  SciuruH  rufi- 
venter,  but  relatively  broad 
(GG  by  37  mm.  in  -iS'.  r^tifi- 
venter  against  05  by  37  in 
S.  apache).  It  is  low,  flat- 
tened superiorly,  with  tlie 
nasals  very  .flat;  rostrum 
rather  high;  audital  bulla3 
much  larger  than  in  S.  ntff- 
renter;  incisive  foramen 
and  interpterygoid  fossa 
long,  as  in  the  fox  squiri*el 
group. 
Habits  and  local  distrihvtion, — Dr.  A.  K.  Fisher  collected  a  speci- 
men of  the  Apache  squirrel  in  the  Chiricahua  Mountains,  south- 
eastern Arizona.  I  have  (mly  seen  it  in  the  San  Luis  Mountains, 
in  the  vicinity  of  Monument  No.  05,  where  it  ranged  from  1,700  to 
2,100  meters  in  altitude.  Nests  were  seen  in  the  oak  zone  from  1,700 
to  1,800  meters.  It  was  not  obsi^rved  at  the  summit.  Its  favorite 
food  appeared  to  be  the  acorn  of  Qucrcus  hyjyoleuca^  and  most  of 
the  nests  were  j)laced  in  trees  of  that  species.  A  female  shot  in  Tur- 
key Canyon,  San  Luis  Mountains,  Chihuahmi,  Mexico,  July  11,  1892, 
contained  3  fetuses,  whose  envelopes  measured  3i  inclies  in  greatest 
diameter.    Its  habits  reminded  me  much  of  those  of  the  fox  squirrel. 


Fig.  43.— S<:iURr8  apache.  Sax  Luis  Mountains,  near 
MoNiMENT  No.  (Jo.  (Cat.  No.  35692,  U.S.N. M.)  a,  Dor- 
sal VIEW;  6,  VENTAL  VIEW;  T,  LATERAL  VIEW. 
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Measurements  of  0  specimens  of  ticiurus  apache. 
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SCIURUS  ARIZONENSIS  Coues. 


ARIZONA  G&AT  BQUnLEEL. 

Sciurus  arizoncnsis  Coues,  Amer.  Nat.,  I,  1807,  p.  357,  footnote;  Proc.  Acad. 
Nat.  Scl.  Pbila..  1867,  p.  1.34  (original  description).— Coues  and  Yarrow, 
Wheeler  Surv.,  V,  Zool.,  1876,  p.  116.— Allen,  Bull.  U.  S.  Geol  and 
Geog.  Surv.  Terr.,  IV,  No.  4,  1878,  p.  880 ;  Bull.  Am.  Mus.  Nat.  Hist., 
V,  180.S,  p.  30;  VII,  1895,  p.  245  (Fort  Apache,  Arizona ) .—True,  Proc. 
U.  S.  Nat.  Mus.,  VII,  1885,  p.  595.— Miller  and  Reiin,  Proc.  Bost.  Soc. 
Nat.  Hist.,  XXX.  No.  1,  Dec.  27,  1901,  p.  36  (Syst.  Results  Study  N.  Am. 
Mam.  to  close  of  1900). 

Sciurus  colliai,  Allen,  Monogr.  N.  Am.  Uodentla,  1877,  p.  738  (In  part). 

liSciurus]  arizoncnsis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  59, 
fig.  14,  skull  (Synop.  Mam.  N.  Am.)  6;  IV,  Pt.  1,  1904,  p.  109  (Mam. 
xMid.  Am.). 

TypC'locality, — Fort  AVhipple  (=Prescott) ,  Yavapai  County, 
Arizona.  Altitude  about  5,000  feet.  (Type,  No.  gWA,  U.S.N.M.; 
Jr:kin  and  .^kull  in  good  condition.) 

Description. — Color  above  grizzled  gray,  black,  and  white,  with  a 
broad  yellowish  ferruginous  band  from  occiput  to  base  of  tail;  out- 
side of  limbs  and  feet,  gray;  ears,  rusty  gray;  under  parts  and  inner 
aspect  of  limbs,  white;  tail  above^ black,  sprinkled  with  white  in 
middle,  and  broadly  edged  with  white;  beneath,  rusty  brown, 
broadly  banded  with  black  and  broadly  edged  with  white,  the  hairs 
mainly  black  on  terminal  third. 

Cranial  and  dental  cliaraeters. — Although  the  front  upper  premolar 
is  wanting,  the  skull  of  this  s(juirrel  is  different  from  that  of  members 
30<]:59— No.  .5(>— 07  M lb 
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of  the  subgenus  Parasclurus.  The  brain  case  is  broad,  high,  and  swol- 
len, much  as  in  Sckirus  gi^eus  anthonyl  and  S,  ahertL  The  f rontals 
are  flattened,  almost  concave  in  front,  but  strongly  bulging  posteri- 
orly. The  postorbital  processes  are  long  and  deflected.  The  interp- 
terygoid  fossa  is  long,  as  in  the  fox  squirrel,  measuring  considerably 
more  in  length  than  the  combined  lengths  of  the  three  upper  true 
molars.  Incisive  foramina  long  and  narrow.  Audital  bulla?  large. 
Greatest  length  of  skull  (type),  60  mm. ;  greatest  breadth,  34.  De- 
tailed cranial  measurements  are  given  below: 

Cranial  measurements  of  8  fipechnens  of  Sciurus  arizonenHis. 
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IlahitH  and  local  distrihytwn, — Each  of  the  four  squirrels  inhab- 
iting Arizona  has  its  separate  habitat,  none  being  generally  dis- 
persed.    The  Mogollon  chickaree  is  confined  to  the  fir  and  spruce 
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forests  of  the  highest  altitude;  the  Abert  squirrel  is  an  inhabitant 
of  the  pine  belt,  between  5.000  and  8,000  feet  altitude;  the  Apache 
squirrel  is  known  only  from  the  Chiricahua  Mountains;  while  the 
present  species  prefers  the  deciduous  timber  in  the  canyons  and 
along  the  streams  of  the  lower  country,  ranging  upward  into  the 
lower  pine  zone  about  as  high  as  does  the  Gila  chipmunk  {Eutamias 
dor  salts) , 

WTiile  in  Arizona  I  came  across  the  following  letter  from  Dr. 
Elliott  Coues  to  my  friend  Mr.  Willard  Rice,  which  is  of  interest  in 
connection  with  the  history  of  this  squirrel.     Doctor  Coues  kindly 

consented  to  its  publication : 

1726  N  Street  NW., 
Washington,  D.  C,  December  2Jh  188^. 
Dear  Friend  Rice  :  I  am  glad  to  hear  from  you  and  thank  you  for  the  strange 
squirrel,  which  has  a  stranger  history.     Do  you  remember  shooting  a  squirrel 
for  me  at  Prescott  in  18(>5?    Well,  that  was  a  species  new  to  science,  which  I 
named  ^ciunts  arizonensis,  and  published  in  1867.     From  that  day  to  this  I 
never  got  anotlier  one  like  it,  and  I  think  only  two  or  three  8i)ecimeus  are  known 
to  naturalists  besides  these  two  of  yours.     It  is  a  pleasant  memory — these  two 
specimens — bridging  an  Interval  of  nearly  twenty  years. 
Sincerely,  your  friend, 

Eixiott  Coues. 

Since  discovered  by  Doctor  Coues  in  1865,  the  Arizona  gray  squir- 
rel has  not  proved  to  be  an  abundant  species,  material  for  its  critical 
study  having  come  to  the  hands  of  naturalists  very  slowly.  Dr. 
J.  A.  Allen,  in  the  Monographs  of  North  America  Rodentia  (p.  738), 
refers  this  species  to  Sciurus  collicei  Richardson,  and  notes  the 
acquisition  of  two  additional  specimens  since  the  single  one  obtained 
by  Doctor  Coues.  These  were  collected  in  Arizona,  by  Mr.  Ferdi- 
nand BischofF,  in  1871.  In  my  earlier  collections,  deposited  in  the 
American  Museum  of  Natural  History,  New  York,  were  fourteen 
specimens,  taken  in  the  months  of  March,  April,  July,  and  August. 
Mr.  E.  W.  Nelson  writes  me  as  follows : 

I  have  met  Coues'a  Hciurufi  arizonensis  only  once,  when,  in  February,  1885,  I 
shot  a  spet'imeii  in  the  mountains  just  east  of  the  headwaters  of  the  San  Fran- 
cisco niver  in  New  Mexico.  A  couple  of  weeks  later  in  the  same  month  a  man 
brought  ine  a  second  from  a  tributary  of  the  San  Francisco  about  10  miles 
below  where  mine  was  taken,  and  told  me  that  It  was  about  equally  common 
with  the  other  gniy  squirrel  {S.  aherti.) 

The  Arizona  gray  squirrel,  in  common  with  other  squirrels,  some- 
times migrates  from  place  to  place  in  large  numbers.  Mr.  Stewart 
Daniels,  who  obtained  many  specimens  of  mammals  and  birds  for 
me  in  Arizona,  resided  for  several  years  in  the  canyon  of  Fossil 
Creek,  ^25  miles  southeast  of  Fort  Verde,  without  seeing  one  of  these 
squirrels,  but  during  March  and  April,  1886,  there  was  a  sudden 
influx  of  them,  and  numbers  were  seen  daily.  I  am  indebted  to  Mr. 
Daniels  for  eight  specimens,  which  he  kindly  sent  me  at  the  time. 

In  the  foothills  below  Squaw  Peak,  4  miles  southwest  of  Fort 
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Verde,  is  a  rivulet  having  its  source  in  a  large  spring.  About  this 
place  are  groves  of  mulberry,  ash,  and  walnut  trees,  which  are  the 
homes  of  a  few  of  these  rare  squirrels.  One  of  their  nests  w^as 
built  in  an  ash  tree,  and  closely  resembled  the  summer  nest  of  the 
eastern  gray  squirrel  {Sciurus  carolinensis  leucotis). 

On  July  29,  1887,  I  left  our  camp  near  Bakers  Butte,  in  company 
with  Andrew  McFarland,  one  of  the  most  successful  hunters  in  the 
West,  and  descended  the  rim  rock  of  Tonto  Basin  with  difficulty,  at 
the  head  of  Weber  Creek,  hoping  to  find  a  bear  in  the  darksome 
canyon  at  the  head  of  that  stream.  In  this,  however,  we  were  dis- 
appointed, two  mule  deer — ^both  of  which  were  killed  by  Mr.  McFar- 
land with  a  single  bullet — being  the  only  game  seen  worthy  of  our 
lead.  After  descending  several  miles,  we  became  separated  from 
each  other.  At  length  I  came  to  a  little  miners'  cabin  beside  the 
stream,  where,  there  being  no  one  present,  I  proceeded  to  make 
myself  at  home,  and  then  stretched  my  weary  limbs  across  the  door- 
way, grateful  for  the  shade  afforded  by  the  porch  in  front.  A 
pleasant  breeze  sprang  up  and  set  the  boughs  of  the  pine  trees  round 
about  to  swaying  musically;  the  brook  purled  its  drowsy  melody, 
and  I  soon  fell  asleep.  On  awaking,  much  refreshed,  I  lay  quietly 
enjpying  the  scene  about  me,  until  my  eye  caught  some  falling  chips 
of  pine  cones,  dropped  from  a  pine  top  by  a  squirrel  which  I  immedi- 
ately recognised  as  this  species  by  its  long,  dark-colored  tail.  With 
inimitable  gi*ace  it  would  make  its  way  to  the  very  extremity  of  a 
branch,  select  and  remove  a  cone,  and  then  return  to  a  branch  beside 
the  tree  trunk  to  extract  the  seeds  at  its  leisure.  On  investigation  I 
found  this  species  quite  abundant  along  the  creek,  and,  for  the  pur- 
pose of  making  its  identification  absolute,  shot  one.  The  specimen 
proved  to  be  a  young  male  of  the  year,  already  two-thirds  grow^n. 
About  a  fortnight  later  I  returned  to  Weber  Creek  with  a  shotgim, 
and  obtained  six  specimens,  all  of  which  were  shot  in  the  pines. 
They  were  very  shy  and  difficult  to  discover.  It  was  only  found  in 
the  vicinity  of  the  stream,  where  it  was  less  abundant  than  the  Abert 
squirrel.  Several  were  seen  running  on  the  ground,  searching  for 
something  among  the  heaps  of  debris  and  brushwood.  Its  habits  and 
actions  closely  resemble  those  of  the  eastern  gray  squirrel. 

I  found  it  in  August  in  the  deciduous  timber  in  the  canyon  of  Pine 
Creek,  from  the  Natural  Bridge  to  its  junction  with  the  East  Fork  of 
the  Verde  River.  It  is  said  to  occur  along  streams  in  most  parts  of 
Tonto  basin.  My  friend,  Mr.  Willard  Rice,  informed  me  of  its 
occurrence  in  the  region  about  Preseott,  at  certain  times,  since  he 
shot  the  first  specimen,  which  he  gave  to  Doctor  Coues  in  ISOo.  Mr. 
Edward  D.  Tuttle,  clerk  of  Graham  County,  writing  from  Solomon- 
ville,  Arizona,  March  21^  1880,  refers  to  the  abundance  of  "  gray  squir- 
rels "  in  the  mountains  of  the  Graham  Range. 
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The  Hopi  Indians  are  apparently  unacquainted  with  it,  as  they 
gave  it  the  same  name  which  they  apply  to  the  chickaree;  and  the 
Hualapai  Indians  did  not  contradistinguish  it  from  the  Abert 
squirrel. 

With  our  present  restricted  knowledge  of  this  species  it  is  impossi- 
ble to  give  its  habitat  with  accuracy.  It  appears  to  be  known  only 
from  New  Mexico  and  Arizona.  v 

The  food  of  the  Arizona  gray  squirrel  comprises  seeds  of  pine 
cones,  acorns,  walnuts,  berries,  and  green  vegetation. 

Record  and  mrasurementH  of  15  spccimenH  of  Sciurus  arizonensis. 
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SCIURUS  ARIZONENSIS  HUACHUCA  Allen. 


HUACHUCA  BQUntREL. 

Sciurus  arhonenMs  hnachuca  Allen,  Bull.  Am.  Mus.  Nat.  nist,  VI,  p.  349, 
Dec.  7,  1894  (Huachuoa  Mountains,  Arizona);  VII.  1895,  p.  245.— 
Nelson.  Proc.  Washington  Acad.  Sci.,  I,  p.  9(1.  May  9.  1899  (Revision  of 
the  Squirrels  of  Mexico  and  Central  America). — Milleb  and  Reun, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  19()1,  p.  .SG  (Syst.  Re- 
sults Study  N.  Am.  Mam.  to  close  of  1900). 

[Sciurus  arizoncnsis]  huachuca,  Elliot,  Field  CoL  Mus.,  Zool.  Ser.,  II,  1901, 
p.  r,0  (Synop.  Mam.  N.  Am.)  ;  IV,  Pt.  1,  1904,  p.  109  (Mam.  Mid.  Am.). 

Type-locality, — Iluachuca  Mountains,  southern  Arizona.     (Type, 
No.^Jf^,  American  Museum  of  Natural  History,  New  York.) 

Geographical  range, — Pine  and  oak  forests  of  the  Transition  Zone, 
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in    northeastern    Sonora,    Mexico,    and    the    Huachuca    Mountains, 
southern  Arizona. 

Characters, — Similar  to  typical  Sciurus  arizonensis^  but  slightly 
smaller,  with  a  broad  band  of  gray  over  back  of  neck  and  shoulders, 
separating  the  median  grizzled  yellowish  or  pale  rusty  area  into  a 
narrow  patch  on  crown  and  ears,  and  a  larger  one  on  lumbar  region 
and  rump.     Mammae:  P. |,  A.  f ,  I.  |. 

Color. — Mr.  Nelson  describes  May  specimens  from  the  Huachuca 

Mountains,     Arizona,      as 
follows  : 

Upper  parts,  including  top  of 
nose  and  base  of  tail,  pale 
grizzled  gray  with  rusty  yellow 
wash  on  back  of  crown,  lum- 
bar region,  and  rump:  sides  of 
neck,  flanks,  and  outside  of 
hind  legs  somewhat  paler  than 
top  of  shoulders ;  fore  feet  and 
outside  of  legs  grizzled  gray- 
ish white,  sometimes  pale 
gray;  hind  feet  pale  grizzleil 
gray;  ring  around  eye  whitish, 
or  slightly  buflPy ;  sides  of 
head  whitish  gray,  often  with 
postocular  yellowish  brown 
suffusion ;  ears  dingy  grayish 
or  dull  yellowish,  sometimes 
with  small  patch  of  dull. gray 
or  rusty  yellow  behind  base; 
under  parts  white;  tall  above 
black  washed  with  white, 
heaviest  along  border;  below, 
broad  median  area  grizzled 
rusty,  dull  orange  yellow  or 
yellowish  brown,  with  heavy 
black  lK)rder  and  broad  white 
edge.  Hairs  on  back  black, 
with  white  tips  and  broad  yel- 
low subbasal  or  basal  rings,  or 
with  subterminal  buffy  yellow 
rjngs,  mixed  with  other  hairs  wholly  black.  Winter  iH'lnge  similar  to  that  of 
summer,  but  a  little  grayer  on  sides  of  body  and  outside  of  legs  !ind  feet ;  ears 
more  thickly  haire<l  and  dull  rusty,  with  basal  patches  of  same  color;  white 
on  tail  more  di.stinct.     (Proc.  Washington  Acad.  Sci.,  1,  ISOO,  p.  0(J.) 

A^ImU, — Larger  than  typical  Sciurus  arizonensisj  otherwise  simi- 
lar; differs  from  S,  oculatus  in  having  much  smaller  audital  biillce, 
larger  rostrum,  more  inflated  parietals,  with  occiput  higher  an<l 
narrower.  Greatest  length  of  skull  (fig.  44),  03  mm.;  greatest 
breadth,  37 ;  palatal  length,  27.5 ;  interorbital  breath,  20. 


Fio.  44.— Sciurus  arizonrnsis  huachuca.  Huachuca 
Mountains,  Arizona.  (Cat,  No.  58966,U.S.N.M.)  a.  Dor- 
sal VIBW;  6.  VENTRAL  VIEW;  C,  LATERAL  VIEW. 
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External  meoHurementH, — Length,  530  mm.;  tail  vertebrae,  250; 
tail  to  end  of  hairs,  330;  ear  from  crown,  23;  ear  from  notch,  33; 
head,  70;  hind  foot,  75. 

Rertutrks, — It  is  my  good  fortune  to  have  at  my  disposal,  in  addi- 
tion to  the  thirty-five  specimens  of  the  two  forms  of  this  species  col- 
lected by  myself,  the  series  l^plonging  to  the  U.  S.  National  and 
American  museums,  aggregating  a  much  larger  number  than  it  has 
hitherto  been  possible  to  bring  together.  Careful  comparisons  of  this 
material  have  developed  the  interesting  fact  that  this  species,  like 
Sriurtts  carolinenHis^  undergoes  a  marked  seasonal  change  of  pelage, 
the  upper  surface  having  an  almost  uniformly  gray  coloration  in 
summer,  but  with  a  distinct  dorsal  stripe  of  fulvous  in  winter.  The 
feet  appear  to  be  grayish  at  all  season  unless  stained." 

The  subspecies  huachnca  of  Allen  was  based  on  four  specimens, 
all  adult  (two  males  and  two  females),  from  the  Huachuca  Moun- 
tains, Arizona,  taken  January  28  to  February  20' by  Messrs.  Price 
and  Condit.  They  were  compared  with  four  specimens  taken  at  Hassa- 
yampa,  near  the  type-locality  of  Sciurus  arizonensis  Coues,  during 
(he  first  w^eek  of  January.  The  four  Hassayampa  specimens  have 
the  fulvous  dorsal  area  continuous  from  the  crown  to  the  root  of  the 
tail.  Doctor  Allen's  four  specimens  from  the  Huachuca  Mountains, 
taken  at  about  the  same  season  and  also  in  winter  pelage,  have  much 
less  fulvous  on  the  dorsal  surface  and  also  a  paler  fulvous  coloration 
of  the  under  surface  of  the  tail  and  a  reduction  in  the  amount  of  ful- 
vous at  the  base  of  the  hairs  of  its  upper  surface. 

As  this  squirrel  loves  to  feed  upon  the  walnut  {Juglans  rupestris)^ 
and  often  eats  the  immature  nut,  its  pelage  during  July  and  August 
is  commonly  stained  with  the  juice.  The  white  hair  of  the  under 
surface  becomes  tawny-ochraceous  wherever  the  walnut  juice  comes 
in  contact  with  it,  and  toward  the  end  of  the  season  those  that  feed 
habitually  on  the  w^alnut  become  almost  uniformly  of  this  color  on 
the  whole  under  surface.  The  naked  palms  and  soles  are  likewise 
stained.  Such  individuals  have  much  the  coloration  of  fox  squirrels, 
and  the  staining  has  the  appearance  of  a  natural  hair  coloring. 
In  speaking  of  such  a  specimen  (No.  1114G,  U.S.N.M.,  collected  in 
Arizona),  Doctor  Allen  observes  that  it  "has  the  low^er  surface  con- 
siderably varied  with  irregular  patches  and  streaks  of  pale  yellowish- 
rufous,  thus  showing  a  tendency  to  the  acquisition  of  a  rufous  belly, 
jro  common  a  feature  among  the  squirrels  of  Mexico  and  Central  and 
South  America."  Comparing  this  specimen  with  those  of  my  collec- 
tion known  to  have  the  pelage  stained  by  walnuts,  the  shade  of  color 
is  seen  to  be  almost   precisely  the  same;  and  around  the  nipples 

oin  the  eastern  gray  squirrel  (Sciurus  caroUnensis)  the  corresponding  sea- 
sonal (liflFerence  is  accentuated  hy  the  different  (»oloration  of  the  feet,  which  are 
rusty  fulvous  in  sumuier  and  grayish  white  in  winter. 
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where  new  hair  is  coming  in,  or  where  the  young  in  nursing  removed 
the  walnut  juice,  the  hair  is  pure  white.  At  the  first  molt  after  the 
walnut-eating  season  is  past  the  pelage  becomes  pure  white.  Indi 
viduals  having  the  pelage  discolored  invariably  have  their  palms 
stained  also,  while  those  living  away  from  walnut  trees  have  white 
bellies  and  clean  hands.  Those  killed  in  August  at  the  summit  of 
the  Huachuca  JSIountains,  at  an  altitude  of  9,000  feet,  and  far  above 
the  limit  of  walnut  trees,  always  had  white  bellies,  while  those  shot 
at  the  same  season  in  canyons  wooded  with  walnut  almost  invariablj^ 
had  the  belly  discolored. 

Habits  and  local  distribution. — We  found  this  squirrel  abundant 
in  the  Huachuca  Mountains,  but  failed  to  discover  it  in  any  of  the 
neighboring  mountains.  In  the  Huachucas  it  was  found  from  near 
the  lower  timber  line  to  the  actual  summit  (2,887  meters  or  9,472 
feet).  As  remarked  by  Mr.  Nelson,  a  specimen  from  the  east  side 
of  the  Santa  Catalina  Mountains,  Arizona,  between  the  type  locali- 
ties of  arizonensis  and  huachuca^  is  intermediate  between  the  two 
forms.  For  this  interesting  specimen  I  am  indebted  to  Mr.  Herbert 
Brown.  As  long  ago  as  September  26,  1884,  I  learned  of  the  pres- 
ence of  this  squirrel  in  the  Huachuca  Mountains,  from  Lieut.  Harry 
C.  Benson,  who  found  it  within  2  miles  of  Fort  Huachuca.  In  July 
and  August,  1893,  it  appeared  to  be  feeding  chiefly  upon  black 
walnuts,  and  was  usually  found  near  streams. 

Measurements  of  20  specimens  of  Sciurus  arizonensis  huachuca. 
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Skull. 
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58896 
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68957 

58966 

58966 

58958 

58958 

58964 

58964 

58961 

58%1 

58965 

58965 

58962 

58962 

58963 

68963 
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Sex  and 
age. 


2418 
2419 
2420 
2421 
2422 
2423 
2424 
2438 
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881 
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917  I 
918 
919 
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938 
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.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


cf  ad. 
cf  ad. 
9  ad 
9  ad. 
(f  ad. 
(fad. 
d'ad. 
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—  ad. 
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(f  ad. 
rfad. 
9  ad. 
9  ad. 
9  juv. 
<f  ad. 
cf  im.  I do. 


Huachuca  Mountains,  Arizona. 
....do.: 


Date. 


East  side  of  Santa  Catalina  Moun- 
tains, Arizona. 

Huachuca  Mountains,  Arizona... 

....do 


.do. 
.do. 
.do. 
.do. 
.do. 


(f  ad. 
<f  ad. 


1893. 
July  18 
...do... 
...do... 
...do... 
July  19 
...do... 
L...do... 
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Oct.  16 
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July  29 
Aug.  3 
Aug.  8 
Aug.  10 
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Aug.  14 
...do.,. 


.do I  Aug.  29 
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Babgenas  FASABCrUBUB  Troaessart  (1880). 
POX  BQUIRBELS. 

Parasciurus  Trouessart,  Jje  Naturaliste,  II,  No.  37,  October,  1880,  p.  202; 
Cat.  Mam.,  Rotientia,  p.  77,  1880  (in  part).— Merriam,  Proe.  Biol.  Soc. 
Washington,  VII,  1802,  p.  27. — Nelson,  Proc.  Washington  Acad.  Sci.,  I, 
I).  30,  April  14,  1800.  (Revision  of  the  Squirrels  of  Mexico  and  Central 
America). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist,  XXX,  No.  1. 
December  27,  1001,  p.  .'iC  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of 
1000.)— Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1001,  p.  51  (Synop.  Mam. 
N.  Am..)  ;  IV,  10(H,  p.  110  (Mam.  Mid.  Am.). 

Dentition.— 1.  }5{;  P.  [e{;  M.  |^=20. 

Characters, — Size  large;  without  ear-tufts;  skull  elongate,  with  a 
long,  broad  rostrum,  and  broad  nasals;  brain  case  long,  narrow,  not 
inflated  over  parietals  and  narrowed  at  occiput;  interpterygoid  fossa 
long. 

SCIURUS  RUFIVENTER  TEXIANUS   (Bachman). 
TEXAS  FOX  SQtmiREL. 

Sciurus  tcxianus  Bachman,  Proc.  Zool.  Soc.  London,  1838,  p.  86  (or  descr.). 
Sciurus  limitis  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  April,  1855,  p.  331 

(original  description)  ;    Mam.  N.  Am.,  1857,  p.  250,  pis.  lxiv  (animal) 

and  Lxxxi    (skull)  ;   Kep.   IT.   S.  Mex.  Bound.   Surv.,  II,  Pt.  2,  Mam., 

1859,  p.  34,  pis.  IV  (animal)  and  xxi  (skull,  5  figures). 
Sciurus  niger  var.  Indovicianus,  Allen,  Mon.  N.  Am.  Rodentia,  1877,  pp. 

724-731  (southwest  Texas  and  Nuevo  I^eoi^  Mexico). 
Sciurus  niger  limitia,  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  VI,  1804,  p.  183; 

VIII,  1896,  p.  67. 
Sciurus  ludovtvianuR  limitis^  Nelson,  Proc.  Washington  Acad.  Sci.,  I,  p.  97, 

pi.  I,  fig.  1,  May  9, 1899  (Revision  of  the  Squirrels  of  Mexico  and  Central 

America)  ;  Miller  and  Rehn,  Pro<-.  Bost.  Soc.  Nat.  llist,  XXX.  No.  1, 

Dec.  27,  1901,  p.  3(J  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Sciurus  ludoi'icianus]  limitis  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901, 

p.  53  (Synop.  Mam.  N.  Am.). 
Sciurus  rufii'cnter  tcxianus,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  XVI,  p.  167, 

July  1,  1902;   Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Illst,  XXXI,  No. 

3,  Aug.  27,  1903,  p.  73   (Syst.  Results  Study  N.  Ahl  Mam.  during  the 

years  1901  and  1902). 
[Sciurus]  ruflventer  texensis,  Klliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  Pt  1, 

1904,  p.  110  (Mam.  Mid.  Am.). 

Type-locality. — Texas. 

Geographical  range. — Wooded  areas — mostly  river  bottoms — of 
Southwestern  Texas,  east  of  the  desert. 

Description. — Similar  to  typical  ficiurus  rwfirenter  (fig.  40),  but 
smaller  and  paler.  Above  yellowish  gray,  darkened  by  a  very  even 
mixture  of  black  bands  and  black  tips  to  the  hairs.     Sides  of  head, 
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Fig.  45.— Sciurus   rufiven- 

TER  TEXIANl'S.  DoRSAL 
VIEW      OF      SKILL.       FoRT 

Clark,  Texas.  (Cat.  No. 
12710,  Amer.  Mas.  Nat. 
Hist.) 


ears,  feet,  inner  surface  of  limbs,  and  all  of  under  surface  of  body 
orange-l)uff.  Tail  grizzled  above,  in  the  median  area,  with  broad, 
lateral,  subterminal  bands  of  black  and  broad 
yellowish  white  tips  to  the  hairs;  under  side  of 
tail  tricolored,  orange-buff  mesially,  this  bor- 
dered successively  by  black  and  yellowish  white. 
The  naked  under  surfaces  of  the  feet  are  pur- 
plish black.  Ijength,  475  mm.;  tail  to  end  of 
vertebra',  225 ;  tail  to  end  of  hairs,  300;  ear  from 
crown,  18;  ear  from  notch,  30;  head,  07;  hind 
foot.  Of). 

Cranial  charartcrfi. — This  species  has  but  one 
premohir  on  each  side,  above.  Skull  in  texmnus 
(fig.  45)  low,  with  a  weak  rostrum;  superior 
profile  flattened  in  the-  frontal  region,  sharply 
declining  posteriorly;  postorbital  processes  of 
medium  length  and  sharply  deflected;  audital 
bulla*,  small ;  incisive  foramen,  long  and  nar- 
row; interpterygoid  fossa,  long,  nearly  equal- 
ing the  length  of  the  upper  lateral  tooth-row. 
Greatest  length  of  skull,  01  mm. ;  greatest  breadth,  35. 

Remarks. — The  color  of  the  under  surface  fades  with  wear  and 
exposure  until  it  becomes  nearly  white,  and 
its  intensity  is  also  subject  to  some  individ- 
ual variation.  On  the  whole,  the  form  is  re- 
markably uniform.  }^o  black  individuals 
were  seen  or  heard  of,  though  the  fox  squir- 
rel of  northeastern  Texas  is  frequently  mel- 
anistic.  Dr.  J.  A.  Allen  ^  mentions  a  speci- 
men from  Rockport,  Aransas  County,  Texas, 
"  not  appreciably  different  from  speci- 
mens from  the  type  locality  (San  Pedro  or 
Devils  River)  of  Baird's  Srit/rf/s  Jimit?f< 
(^  =  tc,riafn/fi),  recently  received  from  Dr.  E.  A. 
Mearns." 

An  adult  female  (Cat.  No.  03048,  TT.S.N.M.) 
from  Kickapoo  Springs,  Mason  County, 
Texas,  has  five  pairs  of  mamma*. 

Ilah'its  and  local  (list  r}h  at  ion. — On  January 
31,  1802,  I  noted  a  fine  fox  squirrel,  seen  in  a 
bit  of  woods  along  the  railroad  In'tween  the 
southern   border  of   Indian   Territory   and   Fort   Worih,  Texas.     I 
afterwards  found   it   abundant   in   pecan   woods  along  most  of  the 


Fio.  46.— ScHKrs  Ki  fiventkr. 
Dorsal  view  of  rki'M.. 
\Svni  North  FIELD,  Illinois. 
(Cat.  No.  1H79,  r.S.N.M.) 


alUin.  Am.  Mus.  Nut  lllst.  VI,  1894,  p.  \^\. 
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streams  in  the  region  around  Fork  Clark,  Kinney  County,  Texas. 
Pecan  nuts  and  acorns  were  its  principal  food. 

Record  and  mvasuremcntH  of  21  specimrns  of  SciuruH  rufiventrr  tcxianus. 
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I  Sex  and 
I     age. 
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f  ad. 
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Fort  Clark,  Kinney  County,  Texas. 
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Date. 


1892. 
Dec.  23 
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Jan.   17 
Jan.   29 
Feb.  11 
Feb.  15 


Kickapoo  Springs,  Ma.Hon  County, 
Texas. 

do do  . . . 

do '....do... 

Fort  Clark,  Kinney  County, Texas.    Mar.  10 

do j  Apr.     8 

do ]  Apr.     9 

do !  Apr.  14 

do I  Apr.  24 

do do... 

....do Apr.   2«> 

...do I  May   22 

. . .  .do do  . . . 
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aAmerican  Museum  of  Natural  History,    ft  He«d  and  body,  275.     cCoileotion  of  Louis  di  Z.  Mearns. 
Genus  EUTAMIAS  Trouessart  (1S80). 


Eutamiaff  Trouessart,  Catalogne  des  Mammiferes,  Vivants  et  Fossiles, 
Itoiiffeurs,  Hfj,  ISSO  (new  siib^t^iuis ) . — Mekkiam,  Proc.  Biol.  Soc.  Wash., 
XI,  July  1,  1897,  p.  180  (adopted  as  a  full  genus). 


1.  i_i,  i  • 


2-2.    ^    3i3_99 
1-11    ^^'  3^3 '^' 


Dentition, 

Type, — Sciurus  strtatfts  (isiatinfH  Giiielin. 

I  have  followed  Doctor  Merriam  °  in  according  generic  value  to  the 
subgenus  Eutamias  of  Ta?nias^  to  Avhich  Trouessart  assigned  the 
character  "  preniol.  2/1."  The  type  of  Efftainias  (fixed  by  Dr. 
J.  A.  Allen  ^)  is  Tarn  las  oHiaticus  (Gmelin).     As  stated  by  Doct^ 

«  Proo.  Biol.  Soc.  Wash.,  XI,  p.  180. 

ft  Proc.  Linna^an  Soe.  New  York,  July,  1804,  p.  20. 
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Merriam,  the  western  4-striped  chipmunks  of  the  genus  Eutamias 
appear  to  be  an  offshoot  from  the  subgenus  Ammosperinophilus  of 
the  genus  Citellns;  while  the  restricted  Tamias  appears  to  have  been 
derived  from  Ictidomys. 

KEY  TO  THREE  SPECIES  OP  THE  QBNUS  EUTAMIAS. 

a.  With  five  weU-deflned  black  dorsal  stripes,  separating  four  li^ht  ones. 

Eutamias  cinereicalUs  (p.  284). 
aa.  Dorsal  stripes  obsolete  or  obscure. 

&.  Black  restricted  to  the  middle  dorsal  stripe. 

Eutamias  dorsalis  (p.  288). 
hh.  Black  not  restricted  to  the  middle  dorsal  stripe. 

Eutamias  merriam i  (j).  21)5). 

EUTAMIAS   CINEREICOLLIS  (Allen),  a 
ABIZOHA  UHIPHUHJL. 

Tamias  cinereicoUis  Alijsn,  Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  p.  04,  .Tunc,  181K) 

(original  description)  ;  VII,  1895,  p.  24.3. 
Eutamias  cinereicoUis,  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX, 

No.  1,  Dec.  27,  1001,  p.  40  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of 

1000). 
[Tamias]  cinereicoUis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1001,  p.  75 

(Synop.  Mam.  N.  Am.). 
Yung-yl'Vh  of  the  Ilopi  Indians  of  northeastern  Arizona. 

Type-locality, — San  Francisco  Mountain,  Arizona.  (Type,  skin 
and  skull,  No.  iJ-|H?  U.  8.  National  Museum,  Biological  Survey 
Collection.) 

Geographical  range. — Boreal  zone  of  mountains  of  the  Colorado 
Plateau,  in  northeastern  Arizona. 

Description, — Size  medium;  pelage  full  and  soft;  ears  medium 
size;  dorsal  surface  with  five  plainly  defined  dark  stripes  and  four 
light  ones  of  about  equal  breadth.  The  original  description,  by  Dr. 
J.  A.  Allen,  based  in  part  on  our  collection,  reads  as  follows: 

Autumnal  pelage  (Au^st  and  September). — General  color  al)ove  gray;  sides 
l)et\veen  shoulders  and  hips  yellowish  brown ;  below  grayish  white ;  nape,  sides 

a  Mr.  Vernon  Bailey  has  described  the  following  subspecies : 

Eutamias  cinereicoUis  canipes  Bailey,  Proc.   Biol.   Soc*.   Washington,  XV, 
p.  117,  June  2,  1902. 

Type-locality. — Gaudaiuiie  Mountains,  El  Paso  County,  Texas.  Altitude  7,000 
feet.     Type,  Cat.  No.  100229,  U.S.N.M. 

General  characters. — Similar  to  cinereicoUis  in  fresh  postbreeding  i)elage,  but 
frrayer  throughout,  with  paler  ind  duller  ochraceous  on  sides;  tii)s  of  tlu^  long 
hairs  on  rump  and  upjier  surface  of  tail  white  instead  of  yellowish ;  feet  dear 
gray  without,  a  tinge  of  yellowish ;  black  dorsal  strii)e  reaching  forward  to 
between  ears. 

Measurements.— Tyve:  Total  length  230  mm.;  tail  vertebrae  104;  hind  foot  35. 
Skull  of  tyiH»:  Basal  length  30:  nasals  11;  zygomatic  breadth  1J).:{;  mastoid 
breadth  ir>.S;  alveolar  length  of  upi)er  molar  series  5.S.  (Proc.  Biol.  Soc,  Wash.. 
XV,  p.  117.) 
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of  neck,  and  cheeks  (below  malar  stripe)  gray,  this  color  extending  back  to  pos- 
terior lK)rder  of  scapular  region,  but  there  more  blackish,  and  sometimes  with  a 
faint  tinge  of  brownish  suffusion.  Thighs  and  buttocks  very  faintly  tinged 
with  pale  yellowish  brown.  Dark  dorsal  stripes  broad,  deep  black,  edged  with  deep 
chestnut  brown,  the  outer  one  on  each  side  narrower,  shorter,  and  less  black, 
but  sharply  defined  and  strongly  marked.  Inner  pair  of  light  dorsal  stripes 
clear  whitish  gray ;  outer  pair  broader  and  clear  white.  Light  facial  stripes 
rather  clear  white;  the  dark  ones  very  broad,  dull  rusty  brown,  the  ocular 
strii)e  alone  much  mixed  with  black,  generally  distinctly  black  immediately 
l)efore'  «nd  l)ehind  the  eye.  Ears  externally  with  the  central  area  blackish, 
the  anterior  l)order  rusty,  and  the  posterior  broadly  edged  with  grayish  white; 
inner  surface  pale  rusty.  Light  patch  behind  the  ear  light  gray,  scarcely  lighter 
than  the  surrounding  pelage,  and  hence  not  conspicuous.  Tail  above  blackish, 
the  hairs  ochraceous  at  base  and  tipi)ed  broadly  with  buff ;  below  broad  central 
area  orange  rufous,  bounded  by  a  very  narrow  line  of  black,  fringed  with  buflf. 

Breeding  pelage  (May-July). — Pelage  softer  and  fuller  (comparing  especially' 
May  and  August  specimens)  ;  colors  all  dull  and  bleached,  the  tints  of  gray, 
black,  and  white,  all  less  pure  and  clear,  and  the  sides  only  faintly  washed  with 
pale  yellowish  brown,  varying  in  different  specimens  to  pale  buff,  sometimes 
not  appreciably  different  from  the  pale  dull  yellowish  gray  of  the  general  color 
of  the  dorsjil  surface. 

Young, — Half-grown  young  are  similar  in  color  to  adults  in  August  and  Sep- 
tember, l)ut  the  i)elage  is  thinner  and  more  silky,  with  the  unmistakable  look 
of  Juvenility.     (Bull.  Am.  Mus.  Nat.  Hist,  III,  p.  94.) 

Measurevients, — Average  of  three  adult  males:  Length,  223  mm.; 
tail  to  end  of  vertebrae,  95;  tail  to  end  of  hairs,  118;  hind  foot,  34.3; 
ear  from  crown,  15.1;  ear  from  notch,  20.3;  head,  38.3;  from  tip  of 
nose  to  eye,  1G.3;  nose  to  ear,  30.  Average  of  ten  adult  females: 
Length,  225  mm. ;  tail  to  end  of  vertebrae,  99 ;  tail  to  end  of  hairs, 
125;  hind  foot,  34.1;  ear  above  crown,  16;  ear  above  notch,  20.1; 
head,  39.5;  nose  to  eye,  15.8;  nose  to  ear,  30.(5.  Skull,  37.3  by  20.7. 
Mammae,  four  pairs. 

Cranial  and  dental  characters. — ^The  skull  closely  resembles  that  of 
Eutamias  dornalis^  but  is  shorter,  the  brain  case  being  shorter  and 
relatively  broader,  with  rostrum  slightly  shorter  and  more  depressed. 
The  nasals  are  broad  like  those  of  dorsalis;  incisors  narrower. 

Life  hiMory. — The  Arizona  chipmunk  is  of  strictly  alpine  distri- 
bution. Its  habitat  is  rastricted  to  the  evergreen  forests,  from  an  alti- 
tude of  about  G,500  feet  nearly  up  to  timber  line  (11,4()8  feet).  Its 
lowest  range  barely  touches  the  upper  limit  of  that  of  the  Gila  chip- 
munk {Efftamias  dorsalis).  It  does  not  descend  to  the  lower  limit  of 
the  pine  belt,  and  is  most  abundant  in  the  fir  and  spruce  forests,  at  an 
elevation  of  from  7,000  to  11,000  feet.  The  Gila  chipmunk,  on  the 
other  hand,  finds  its  upper  limit  in  the  pine  belt,  which  it  penetrates 
to  the  altitude  of  0,500  feet. 

As  might  l)e  predicted,  the  Arizona  chipmunk  descends  to  the 
lowest  level  along  the  borders  of  the  largest  areas  of  its  habitat,  as  in 
the  San  F'rancisco  Forest  and  Mogollon  Mountains.  There  are  many 
snuiUer  areas  which,  from  their  altitude  and  vegetation,  would  afford 
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it  a  congenial  home,  but  which  are  surrounded  by  barren,  inhospitable 
plains,  that  seem  never  to  have  been  crossed  by  it.  Other  animals  are 
restricted  by  the  same  causes.  The  forested  area  lying  south  of  the 
Great  Colorado  River,  in  the  vicinity  of  Pine  Spring,  having  an  alti- 
tude of  C,580  feet,  affords  a  striking  example  of  this  sort.  The  vast 
gorge  of  the  Colorado  arches  around  this  tract  on  the  north,  and  deep 
canyons  and  broad  desert  plains  shut  it  off  from  other  forested 
regions  on  all  other  sides.  Therefore  this  region,  although  offering 
every  attraction  in  the  matters  of  food,  shelter,  and  climate  for  the 
alpine  mammals,  is  actually  inhabited  by  none  of  them,  except  the 
Holzner  cottontail  {Lepiis  foridanus  holzneri).  Xo  such  barriers 
obstruct  the  passage  of  birds ;  and  we  find  the  usual  alpine  species  in 
this  region,  not  excepting  the  Mexican  turkey,  whose  limited  powers 
of  flight  might  l)e  expected  to  exclude  it. 

In  October,  1884,  I  found  this  chipmunk  abundant  along  the  crest 
of  the  Mogollon  Mountains,  from  Bakers  Butte,  35  miles  east  of  Fort 
Verde,  nearly  to  Fort  Apache.  At  that  season  they  were  actively 
engaged  in  harvesting  their  winter  supplies,  in  which  employment 
they  ascended  the  tallest  trees.  At  the  lower  altitudes  they  were 
gathering  acorns  and  storing  them  in  large  quantities  in  the  ground 
or  in  hollow  logs.  The  evergreens  of  higher  altitudes  also  supplied 
them  with  food.  Throughout  this  region  it  is  quite  common  for  them 
to  emerge  from  beneath  the  deep  snow  in  winter,  and  run  about 
during  the  warm  part  of  the  day,  but  during  stormy  or  severely  cold 
periods  they  do  not  venture  forth. 

In  May  and  June,  1887,  I  found  it  at  the  Star  Route  wagon  pass, 
on  the  summit  of  the  Mogollon  Mountains,  near  Stonemans  Lake, 
and  thence,  at  the  highest  points,  to  the  San  Francisco  Mountain. 
On  Humphreys  Peak  it  was  found  above  11,000  feet,  inhabiting  a 
dense  growth  of  conifers.  It  was  abundant  in  the  San  Francisco 
Forest,  south  of  Flagstaff,  where  it  probably  reaches  its  lowest  point 
of  residence,  by  following  the  continuity  of  the  pine  forest  down  a 
gradual  descent.  Its  evident  fondness  for  acorns  attracts  it  to  the 
oak  groves,  which  are  common  along  the  lower,  rocky  ridges  of  this 
elevated  region. 

In  July  and  August,  1887, 1  was  encamped  with  a  cavalry  command 
at  Fern  Spring,  near  Bakers  Butte,  in  the  Mogollon  Mountains,  about 
40  miles  east  of  Fort  Verde.  The  locality  was  swampy  ground  having 
somewhat  rocky  sides.  Here  squirrels  were  abundant  on  our  arrival, 
but  by  the  time  we  had  been  in  camp  a  fortnight  there  was  an  influx 
of  the  smaller  species  fnmi  all  the  surrounding  country,  attracted  by 
the  refuse  from  the  horses'  forage  and  the  soldiers'  rations.    The  Say 


fVr.\MMALS    OF    THE    MEXICAN    BOUNDARY. 


287 


'ihjHpennophilus  lateralis)  was  the  most  abundant, 

WW  anny  of  Arizona  chipmunks.    They  pillaged 

^'Utfit,  and  even  climbed  into  the  nose  bags  for 

fri^ditening  some  of  the  animals  into  breaking  their 

HTL*  made  in  burrows  in  old  logs  and  in  the  ground  be- 

h^^  and  roots  of  trees.     The  young,  three  to  five  in 

lirtinirht  forth  in  nests  of  dry  grass  and  similar  material, 

fhi*  i»rnl  of  their  burrows.     The  period  of  bearing  varies 

vDj'tUii^  to  altitude,  but  is  well  covered  by  the  months  of 

xm  *\\\\\\     \n  the  early  part  of  June  they  were  observed  carry- 

i*iiM^  liHids  of  dry  grass  into  their  burrows,  in  the  San  Fran- 

PiilH!f^t;  UJitl  vi*ry  young  ones  were  running  about  in  great  num- 

11  the  vicinity  of  Bakers  Butte  by  the  middle  of  July. 

1 1  ring  the  summer  the  Arizona  chipmunk  feeds  quite  extensively 

uii  green  herbage  and  the  seeds  of  small  plants,  chiefly  legumes; 

>iU  like  most  squirrels,  it  is  fond  of  an  occasional  change   from 

\('getable  to  animal  diet.     At  Fern  Spring  they  entered  our  kitchen 

tent  and  devoured  our  bacon;  and  I  soon  discovered  in  fat  salt  pork 

a  bait  so  tempting  that  it  never  failed  to  allure  them  into  a  trap. 

So  little  attention  is  at  present  paid  to  agriculture  in  the  region 
occupied  by  this  squirrel  that  its  interests  have  not  thus  far  been 
materiall}'  affected;  and  it  is  such  a  clever,  pleasant  little  mammal 
that  its  petty  pilferings  about  the  cabins  and  the  damage  to  cereal 
and  other  products,  which  may  be  expected  from  it  in  the  future, 
ought  to  be  forgiven. 

The  voice  of  this  chipmunk  resembles  somewhat  that  of  the  com- 
mon eastern  chipmunk  {Tarmas  HtriatuH),  It  chippers  in  the  same 
excited  way  when  startled,  and  chirrups  and  clucks  as  it  watches  you 
from  the  top  of  its  favorite  log. 

Mr.  Edward  D.  Tuttle,  clerk  of  (xraham  County,  writing  from 
Solomonville,  Arizona,  March  21,  1880,  speaks  of  the  abundance  of 
chipmunks  in  the  mountains  of  the  (iraham  Range,  which  may  have 
been  the  present  species,  as  E,  (lot\salis  would  scarcely  be  found  there. 
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EUTAMIAS   DORSALIS  (Baird). 
GILA   CHIFKtJlOC. 

Tamias  ttorftalh   Batrd,   Proo.    Acad.    Xnt    Sol.   Phihi.,   VII,    1855,   p.   3,T2 

(oriKlnnl    description):    Muni.    X.    Am.,    1857.    i».   8<M),   pi.    xlvi  ;    Hop. 

r.   S.   and   Mox.   Hound.   Surv.,   II.   Pt.  2,   Mam..   1850.   p.   :{7— <;ray, 

Ann.  and  Majr.  Nat,   Hist..  3d  st»r.,  XX,  18ru,  V-  43r».— Coves,  Anier. 

Nat.  I,  I8<i7,  i>.  laS;  Vnn\  Acad.  Nat.  Sri.  Piiila..  18(;7.  p.  i:U.— Allen, 

null.  Am.  Mus.  Xat.  Hist..  Ill,  18J)().  p.  r»8 :  VII,  181)5,  p.  L>41. 
Tiiwiitfi  qiuulririttafnA  var.   dorsalis,  Allen.   Prtn*.   Bost.   S<m\   Xat.   Ilist,. 

XVI.  1S74.  i».  25)(). 
Tamias  tiuailririttotifs  dnrsaih.  Coies  and  Y.vrrow.  Wluvlrr  Sun-..  V,  Z«h>I., 

lS7r»,  p.  111). 
TfUHiiis  asintit  iifi  var.  /for.vfi/i.v.  Allen.  Monojir.  X.  Am.  Rodent ia.  1877,  p.  71M. 
Tnnna.^  tiumlhrittalus  pnUitiu.^  CoiES  and  Yarrow.  Wluvlor  Surv.,  V.  Zool., 

1<7«».  p.  118. 
Tarn  his  c/v/i/i'  «v  i/»»r.v<i/i-v.  Trie.  PnH*.  V,  S.  Xat.  Mus..  VII.  lss."i.  p.  7**x\. 
i:[Hhn.ihis\    ./..rMWix,    Merrlkm.    Phh-.    Riol.   Sih',   Washinirt*.n.   XI.   p.   210, 

.Inly  1,  1^>7. 
rutninift^  if».rv»j.^v.  MiiitR  and  Kehn.  PnH\  IV>st.  S*h-.  Xat.  U\>x..  XXX.  Xo. 

I.  l^v.  27.   l!H»l.  |K  41    ^Syst.  Uesults  Stu*l,v  X.  Am.  Mnni.  to  « lo<<»  t>f 

I'.H'ti). 
(r.p...;^l  ,hnsiih<,  Kiin^T.  Field  i%»l.  Mus..  7ami\.  S«'r.,  11.  li«»l,  p.  tN,  ti::.  H: 

iSynop.  .Mam.  X.  Am.  >  :  IV.  l!«m.  p.  VM  (Main.  Mitl.  .Vm.  i. 
>  Mi.f  I'i  O/i  of  tlH*  llopl  Indians  «»f  uorth\vt»sieni  Arizftiua. 
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Type-locality — Fort  AVebster,  Copper  Mines  of  the  Mimbres,  Grant 
County,  New  Mexico,  lat.  32°  47%  long.  108°  4'.  (Type,  skin  with 
fragment  of  skull,  No.  3151,  U.  S.  National  Museum.) 

Geographical  range. — Upper  Sonoran  to  lower  edge  of  Transition 
Zone  of  the  Elevated  Tract. 

Description. — Size  medium ;  ears  high  and  pointed ;  tail  long,  and 
rather  bushy;  pelage  short,  but  silky  and  dense.  Coloration  pallid, 
all  but  the  median  dorsal  stripe  being  obsolete.  In  post-breeding 
pelage  the  color  above  is  whitish  gray,  finely  mixed  with  blackish 
and  vinaceous;  dorsal  stripes  faintly  outlined;  sides,  and  anterior 
portion  of  limbs,  yellowish  brown;  ventral  surface  soiled  white, 
the  fur  plumbeous  at  base.  Side  of  head,  with  three  dark  and  two 
white  longitudinal  stripes,  the  middle  dark  one  involving  the  eye. 
Post-auricular  patch  large  and  white.  Ear  whitish,  with  anterior 
border  rusty  brownish,  this  pattern  being  reversed  on  its  inner  sur- 
face. Tail  broad  and  bushy,  iron-gray  above,  and  longitudinally 
striped  below,  where  the  central  area  is  orange-rufous,  bordered  on 
each  side,  successively,  with  buff,  black,  and  gray,  giving  a  7-striped 
pattern.    Hands  soiled  white ;  feet  buff.    Mammae,  4  pairs. 

The  winter  pelage  is,  of  course,  grayer,  the  upper  surface  lacking 
the  vinaceous  tint,  the  subterminal  zone  of  the  underfur  being  nar- 
rower, paler,  and  more  yellowish. 

MeasureTnents. — Average  of  ten  adult  males:  Ijength,231  mm.;  tail 
to  end  of  vertebrae,  103 ;  tail  to  end  of  hairs,  131 ;  hind  foot,  34.8 ;  ear 
from  crown,  15.9;  ear  from  notch,  21.6;  head,  40.3;  distance  from 
nose  to  eye,  16;  nose  to  ear,  32.  Average  of  fifteen  adult  females: 
Length,  238  mm.;  tail  to  end  of  vertebrae,  104;  tail  to  end  of  hairs, 
134;  hind  foot,  34.6;  ear  from  crown,  16.2;  ear  from  notch,  21.2; 
head,  40.6;  distance  from  nose  to  eye,  16.2;  nose  to  ear,  32.3.  Skull, 
39  by  21. 

Skull  and  teeth, — Skull  (fig.  47)  similar  to  that  of  Eutamias  cin- 
ereicollis,  but  with  braincase  longer  and  lower,  and  the  skull  narrower 
anteriorly;  incisors  broader. 

Life  history, — The  Gila  chipmunk,  as  its  name  implies,  is  an  in- 
habitant of  the  Gila  Basin;  but  its  range  is  not  restricted  thereto, 
and  may  also  be  found  to  cover  a  considerable  portion  of  the  Colorado 
and  Yaqui  River  basins.  Its  preference  seems  to  be  for  broken, 
rocky  country,  where  there  is  timber;  j^et  it  inhabits  long  reaches  of 
barren  canyons,  entirely  destitute  of  trees.  It  must,  necessarily,  be 
able  to  subsist  on  a  great  variety  of  food,  else  it  could  not  exist  under 
such  diverse  conditions.  Although  quite  abundant,  in  suitable  locali- 
ties, in  the  pine  zone,  it  is  more  characteristic  of  the  jagged  canyons, 
rocky  basins,  and  precipitous  slopes  bordering  the  mesas,  which  con- 
stitute such  marked  topographical  features  of  this  region,  and  which 
30(«9— No.  m>— 07  M 19 
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j^fford  it  a  wider  field  for  the  development  and  exhibition  of  its 
scansorial  powers. 

I  found  it  along  the  line  of  the  Colorado  from  Peach  Springs 
and  Diamond  Creek  to  near  the  mouth  of  Cataract  Creek.  It  was 
abundant  in  the  deep  canyon  of  the  latter  stream,  where  I  obtained 
specimens  at  the  Havasupai  Indian  settlement,  at  the  altitude  of 
8,090  feet,  and  found  it  thence  for  a  distance  of  30  miles  up  the 
canyon. 

In  the  pine  region  around  WTiipple  Barracks  it  is  exceedingly 
abundant.  I  found  it  at  the  highest  points  in  that  neighborhood, 
where  the  Arizona  mountain  chipmunk  {Eutamias  cinereicollis) 
does  not  occur.  Thence  it  follows  the  course  of  the  streams  and 
canyons,  always  avoiding  the  smooth  country,  into  the  Agua  Fria 
Valley  on  one  side  and  the  Verde  on  the  other.     I  traced  it  down 


Ficj.  47.— EuTAMiAS  DORSAL18.    (Cat.  No.  37038,  U.  S.  N.  M.)    a,  Dorsal  view;  b.  Ventral  view;  c, 

Lateral  view. 


the  Agua  Fria  and  its  branches  to  a  point  below  New  River  and 
down  the  Verde  River  nearly  to  Salt  River  and  the  Gila.  It  ranges 
along  the  tributaries  of  the  Verde  River  well  up  into  the  foothills- 
and  along  the  high  mesas  of  the  Mogollon  Mountains,  reaching  the 
altitude  of  0,500  feet;  and  to  the  southward  it  ranges  to  the  pine- 
clad  summits  of  the  Mazatzal  Mountains.  I  also  found  it  in  the 
valleys  of  Salt  River  and  the  Gila,  and  among  the  rocky  foot- 
hills bordering  the  Santa  Cruz  and  Rio  San  Pedro,  in  southern 
Arizona.  During  a  brief  visit  I  failed  to  find  it  in  the  foothills 
of  the  Chiricahua  Mountains,  but  it  probably  ranges  through  those 
mountains  as  it  enters  the  Mexican  State  of  Sonora.  We  were  unable 
lo  find  it  in  the  San  Jose  or  Iluachuca  Mountains  or  in  the  ranges 
to  the  westward. 

The  Gila  chipmunk  was  originally  described  by  Spencer  F.  Baird 
from   specimens  jDrocured  by  J.   II.   Clark   in   the  canyons  of  the 
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copper  mines  of  the  Mimbres,  near  Fort  Webster,  New  Mexico.  Mr. 
II.  W.  Henshaw  has  taken  it  at  EI  Moro  and  Dr.  J.  R.  McKee  at 
Fort  Defiance  in  this  Territory.  To  the  north  of  the  Colorado 
River,  Dr.  C.  Hart  Merriam  obtained  it  at  Ogden,  Utah,  in  1872, 
thus  greatly  extending  its  known  range;  and  its  future  occurrence 
in  the  area  lying  between  that  point  and  the  Arizona  border  may 
be  safely  predicted. 

This  preeminently  saxicolous  mammal  is  common  in  the  limestone 
bluffs  and  canyons  bordering  the  Verde  River  in  the  .vicinity  of  the 
military  post  of  Fort  Verde;  but  I  never  detected  it,  during  a  resi- 
dence of  more  than  four  years,  in  the  broad  river  bottom.  In  fact, 
it  avoids  level  ground,  always  seeking  cliffs  and  the  rockiest  places. 

It  infests  the  bluff  banks  and  side  canyons  of  Beaver  Creek,  which 
springs  from  numerous  sources  in  the  Mogollon  Mountains  of  central 
Arizona  and  empties  into  the  Rio  Verde  at  Fort  Verde.  This  was 
the  most  convenient  place  in  which  to  study  the  habits  of  this  nimble 
climber,  whose  fleetness  and  boldness,  displayed  in  scaling  the  per- 
pendicular cliffs  (the  crevices  and  holes  of  wiiich  afford  it  sufficient 
shelter),  never  ceased  to  excite  my  admiration  and  astonishment;  but 
its  excessive  shyness  precluded  a  close  acquaintance.  It  was  next  to 
impossible  to  kill  one;  and  the  few  specimens  taken  were  the  result 
of  .^nap  shots,  usually  from  the  saddle,  when  both  the  squirrel  and 
myself  wei-e  in  motion,  or  of  tedious  lying-in-wait.  It  runs  with 
extraordinary  swiftness,  quickly  placing  a  wall  of  rock  between 
itself  and  an  enemy,  or  disappearing  into  a  crevice.  It  lacks  the 
curiosity  of  the  eastern  chipmunk,  and  seldom  ventures  to  exhibit 
itself  after  being  frightened  to  cover. 

It  delights  in  the  picturesque  caves  and  ruined  buildings  of  the 
cliff  dwellers,  in  which  these  canyons  abound.  From  the  shelter  and 
concealment  of  these  ancient  habitations  I  have  been  able  to  watch 
the  actions  of  this  chipmunk,  whose  timidity  contrasts  strikingly 
with  the  confiding  familiarity  of  the  Arizona  chipmunk.  When  all 
is  quiet  and  it  fancies  itself  unobserved,  one  emerges  from  a  hori- 
zontal fissure  in  the  wall  of  soft  limestone  and  utters  a  resounding 
note,  followed  by  a  chirrup  and  rattle,  as  another  little  fellow  comes 
out  close  behind  it.  Then  they  make  a  rush  along  some  previously- 
invisible  ledge  and  disappear  in  a  vertical  seam,  before  unnoticed,  as 
if  by  magic.  Thence  issue  excited  chipperings,  followed  by  the 
scratching  of  claws  upon  the  rock  face  overhead,  and  they  are  gone. 
-7Vnother  family  presently  appears  in  another  quarter,  where  they 
frolic  noisily  and  nervously  brandish  the  long,  bushy  tail,  w^hich  is 
the  crowning  glory  of  this  pretty  species,  figuratively  speaking,  for 
they  drag  and  whirl  it  after  them'  as  they  scuttle  like  lizards  over  the 
cliff.  Again  the  pattering  of  paws  and  dropping  of  loose  scales  of 
limestone  from  above  announce  the  return  of  the  first  pair.     They 
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appear  with  pouches  distended  with  cedar  berries  gathered  from  one 
of  the  dwarfed  trees  at  the  summit  of  the  cliff.  If  a  piiion  pino 
has  chanced  to  obtain  a  foothold  on  a  ledge,  not  one  of  its  tooth- 
some nuts  will  they  permit  to  fall  uneaten;  but,  as  already  remarked, 
its  range  of  food  is  quite  extensive,  and  few  of  nature's  bounties  are 
left  untasted.  Of  its  domestic  affairs  I  was  able  to  learn  little,  be- 
yond the  fact  that  it  utilizes  soft  materials  of  whatever  kinds  are  at 
hjtnd  in  making  its  hearthstone  warm  and  comfortable;  but  its  pre- 
cautions againnt  the  intrusion  of  unwelcome  visitors  were  such  that 
I  never  was  able  to  effect  an  entrance  to  its  inner  sanctuaries  and 
obtain  a  glimpse  of  the  home  and  family,  much  as  my  curiosity  was 
piqued. 

Seen  upon  the  dazzling  walls  of  limestone  inclosing  the  canyons 
of  this  region,  this  chipmunk  often  appears  much  smaller  than  it 
really  is,  perhaps  because  its  distance  is  usually  underestimated,  on 
account  of  the  distinctness  with  which  objects  are  visible  against  the 
white  rock.  A^Tien  attempting  to  procure  specimens,  I  have  occasion- 
ally ridden  into  a  narrow  canyon,  and,  leaving  my  horse,  suddenly 
turned  a  corner  and  surprised  the  chipmunks,  who,  taken  unawares, 
would  attempt,  in  the  excitement  of  the  moment,  to  climb  a  surface 
that  was  not  simply  perpendicular,  but  actually  overhanging  the 
canyon.  I  fired  an  unsuccessful  shot  at  one  of  these  unfortunates, 
just  in  time  to  drive  it  to  desperation.  It  made  a  frantic  attempt 
to  scale  such  a  place,  and  only  failed  upon  reaching  an  alcove  having 
a  strongly  arched  roof,  in  which  it  could  no  longer  obtain  a  footing. 
It  fell  to  the  ground,  a  distance  of  about  40  feet,  but  escaped, 
apparently  unhurt,  into  a  rift  in  the  base  of  the  canyon.  Hackberries, 
of  which  this  chipmunk  is  fond,  grow  in  these  canyons.  It  is  active 
throughout  the  winter  at  this  altitude,  as  it  doubtless  is  at  the  higher 
levels.  Wlien  the  country  becomes  more  closely  settled,  we  may  expect 
some  modification  of  its  shy  habits  and  some  destructiveness  to  crops. 

In  the  vicinity  of  Whipple  Barracks  are  immense  piles  of  coarse 
granite  rock  surrounded  by  openings  in  which  are  groves  of  forest 
trees.  In  these  rock  piles  the  Gila  chipmunk  finds  an  entirely  con- 
genial retreat,  and  is  very  abundant,  although  quite  as  shy  as  else- 
where. Its  food  consists  largely  of  the  acorns  of  the  evergreen  oak 
tree  {Qucrcus  emoryi).  Tonto  basin  presents  somewhat  similar 
topographical  features  and  similar  vegetation.  In  it  I  found  this 
chipmunk  along  Pine,  Canyon,  Cibicu,  Carrizi,  Corduroy,  and  Cedar 
creeks,  feeding  here  also  on  the  acorns  of  the  evergreen  oak  trees 
which  it  climbed  with  ease.  In  the  foothills  it  frequents  the  smaller 
canyons  and  arroyos,  bordered  with  evergreen  scrub  oaks,  which 
supply  it  with  food  to  its  liking  and  shelter  it  from  its  enemies. 

It  is  probable  that  the  habitat  of  this  species  nowhere  actually 
overlaps  that  of  the  Arizona  chipmunk,  although   the  two  occa- 
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sionally  touch  each  other  or  are  separated  by  an  interval  a  few  miles 
broad  or  a  few  hundred  feet  in  altitude.  The  narrow  intermediate 
zone  is  occasionally  occupied  by  the  Say  chipmunk  {CallospermO' 
philus  lateralis)^  which  species,  however,  has  almost  the  same  area 
of  distribution  as  the  Arizona  chipmunk.  At  Stonemans  Lake,  on 
the  northwestern  $lope  of  the  Mogollon  range,  having  an  altitude 
of  (),215  feet,  this  species  is  very  numerous,  finding  in  the  rocky  walls 
of  the  lake  basin  a  satisfactory  abode;  but  between  that  point  and 
the  summit  of  the  mountain  is  a  pine  forest  free  from  rocks  quite 
unsuited  to  the  present  species.  In  traversing  this  forest,  which  rises 
gradually  to  near  the  summit  of  the  range,  Say's  was  the  only  chip- 
munk found  until  a  certain  altitude  (about  6,600  feet)  was  reached, 
when  the  first  Arizona  chipmunks  appeared,  whereupon  both  species 
{Callospermophilus  lateralis  and  Eutamias  cinereicollis)  became 
gradually  more  abundant  until  the  top  was  reached.  The  large  area 
of  Tonto  Basin  is  bounded  on  the  north  by  a  nearly  vertical  precipice, 
or  "  rim-rock,"  hundreds  of  feet  high,  who^  summit  marks  the  back- 
bone of  the  Mogollon  Mountains.  This  is  the  typical  home  of  Euta- 
mias cinereicollis^  while  the  basin  itself  is  an  equally  populous  strong- 
hold of  the  Gila  chipmunk.  Nowhere  have  I  seen  so  palpable  a  line 
of  division  between  two  contiguous  species,  and  I  imagine  that  few 
naturalists,  seated  on  this  fence,  would  hesitate  about  the  separation 
of  these  two  distinct  mammals,  whose  habitats  touch  each  other, 
while  each  retains  all  of  its  distinctive  characters. 

West  of  the  Verde  Valley,  a  few  Gila  chipmunks  were  noted  March 
26,  1885,  in  rocky  places  between  Antelope  and  Bumble  Bee  post- 
offices,  in  Yavapai  County,  Arizona;  and  some  were  seen  farther 
south,  in  Black  Canyon,  the  next  day.  I  saw  some  of  them  near 
Mountain  Spring,  east  of  Tucson,  Arizona,  April  8,  1885.  The  banks 
of  Ash  Creek,  Agua  Fria  Valley,  which  were  wooded  with  scrub  oak 
and  lined  by  rocky  bluffs,  were  inhabited  by  numbers  of  these  chip- 
munks May  19,  1885. 

The  Gila  chipmunk  crosses  the  Mexican  Boundary  Line  in  a  narrow 
belt,  including  the  San  Luis  and  Guadalupe  mountains  (Monuments 
Nos.  64  to  75).  None  were  found  east  or  west  of  this  area.  The  ab- 
sence of  any  species  of  chipmunk  from  the  Huachuca  Mountains  is 
remarkable. 

In  the  San  Luis  Mountains  the  young  are  apparently  born  during 
July.  Adults  caught  June  24,  26,  and  July  20,  contained,  respec- 
tively, 3,  2,  8,  and  7  fetuses. 

On  the  Mexican  Border  the  vertical  range  of  the  Gila  chipmunk 
was  noted  as  from  1,200  meters  (in  Guadalupe  Canyon)  to  2,498 
meters  (summit  of  San  Luis  Mountains,  where  it  was  fairly  common). 
In  Cajon  Bonito  Canyon  it  is  abundant;  some  had  descended  as  low 
as  1,200  meters,  and  were  active  late  in  September,  1893. 
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MeaHurcmciitH  of  26  apecimenti  of  Kutamian  (lorttalis. 


Museum  num- 
ber. 


Skin. 


02227 

02248 

02215 

61348 

012166 

02226 
02229 

012157 

«22.;o 

02231  , 


In  skin  . 
In  skin  . 


95 
146 


1390  197 
1974  240 
280 


In  skin  . 
1891 

1401 
1392 
1402 


02232  j  In  skin  . 


536 

628 

633 
Ml 
642 
643 


2a'i03 

20506 
20500 
20508 
205a> 
20504 
20507 
20496 
20499 
20497 
20498 
20495 

2a')02 

20601 
21338 


Locality. 


Whipple  Barmcks,  Arizona 

•Catamet  Creek,  Arizona 

Fort  Verde,  Arizona 

do 

Cherry  Creek,  Yavapai  County, 
Arizona. 


Stonemans  I^ke,  Arizona 

Mormon  settlement,  Pine  Creek, 
Arizona. 

Fort  V^erde,  Arizona 

Prescotl,  Arizona 

do 

0 

do 


a5708  ,  1907 

36737  I  1909 
85742  J  1910 
S5733  I  1912 
36736  I  1913 

35744  I  1914 
35718  I  1915 
35734  '  1917 
35785  I  1918 
35731  I  1919 
35716  I  1920 
37038  '  1949 

35745  I  2017 

85695  I  2019  I 
36813     2029  I 


East  side  of  S»in  Luis  Mountains, 
near  Monument  No.  63. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 


Date. 


18H4. 
Apr.  21 
Nov.  11 

1885. 
June    4 
Sept.  17 
Nov.  19 

1887. 
May  22 
A  UK.  11 


(tuadalupe  Canyon,  near  Monu- 
ment No.  72. 

Turkey  Canyon,  west  side  of  San 
LuiH  M(  untains. 


do. 


Guadalupe  Cnnyon,  near  Monu- 
ment No  72 


Sex  and 
age. 


9  ad. 

9 

9  ad. 
cf  ad. 
9  ad. 


9  ad. 
i     9aA. 


Aug. 
Nov. 


12  I 


.do... 
.do... 


1892. 
June  23       9  ad. 


cf  ad. 
9  ad. 
9  ad. 
J  ad. 


...do 

...do 

June 

...do 

|....do 

Jinie 

June 

...do 

'....do 

I  ...do 

July 

July 

July 
July 


24 


f-cf  ad. 

cf  ad. 

(fad. 

9  ad. 
d9ad. 

<f  ad. 

cf  ad. 

cf  ad. 

9Hd. 

9  ad. 

9  ad. 

'•y  ad. 

9  ad. 
9  ad. 


226 
222 
236 


I  B 


2^     ^0^ 


224 

101 

225 

100 

229 

107 

237 

105 

234 

98 

238 

106 

246 

106 

240 

117 

227 

104 

233 

104 

232 

102 

230 

100 

225 

91 

230 

91 

250 

113 

243 

109 

246 

1(M 

24.-> 

,14 

217 

113 

o  American  Mu.seum  of  Natural  History. 

6 Collection  of  Dr  ('  Hart  Merriaui. 

<•  Head  and  body,  139. 

^Contained  three  small  fetuses.     Head  and  botly,  135. 

«  Containe<i  seven  small  fetuses. 


.2 


31.0 
30.5 


31.0 
38.0 


lf«.5 


17.0 
17.0 


34.0  I     17.0 


31.0  ] 

34.5  ; 

33.0 
36.0 
34.0 
34.0 

36.0 


16.0 
17.0 

16.6 
17.0 
17.0 
16.5 

17.0 


36.0 

17.0 

34.6 

16.6 

85.0 

14.0 

36.5 

17.0 

35.5 

15.0 

36.0 

15.0 

84.0 

14.0 

36.0. 

15.0 

S3.0 

14.6 

37.0 

15.0 

35.5 

16.5 

37.0 

16.0 

36.0 

17.0 

35.0 

16.0 
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EUTAMIAS   MERRIAMI   (Allen). 
MXBSIAM  CHmnJlTK. 

Tamias  aHiaticus  nivrriatni  Allen,  Bull.   Am.   Mus.   Nat.   Illst.,   II,   No.  3, 

Got.  21,  18S0,  p.  17(»;   III,  18fX),  p.  84. 
E[utamia8]merriami,   Merbiam,   Proo.   Biol.   Soc.   Wasliiiiffton,   XI,   \).   101, 

July  1,  1897. 
EutamittH  merriami.  Miller  and  Rehn,  Proe.  Bost.  Sot*.  Nat.  Hist.,  XXX, 

No.  1,  Dec.  27,  11)01,  p.  41  (Syst.  Results  Study  N.  Am.  Mam.  to  dose  of 

1000). 
[TamiiiH^    mcn'mmU   Elliot,  Field  Col.   Mus.,   Zool.   Ser.,   II,   1001,   p.   71 

(Synop.  Mam.  N.  Am.)  :  IV,  1004,  p.  VM  (Mam.  Mid.  Am.). 

Type -locality, — San  Bernardino  Mountains,  southern  California. 
(Type,  No.  1157,  American  Museum  of  Natural  History.) 

Geographical  range. — Upper  Sonoran  and  Transition  zones  of 
mountains  of  southern  California,  and  the  adjacent  portion  of  Lower 
California. 

Description.*^ — Size  large;  ears  high  and  pointed;  tail  long  and 
rather  bushy.  Pelage  rather  coarse.  As  usual,  the  winter  pelage  is 
grayish,  and  the  post-breeding  pelage  reddish.  Spring  specimens 
are  olive-gray  above,  w^ith  many  yellowish  hairs  admixed ;  sides  yel- 
lowish fulvous.  Five  dark  dorsal  stripes  are  indicated,  though  the 
central  one,  which  is  practically  continuous  from  the  head  to  the 
root  of  the  tail,  is  the  only  one  that  is  sharply  defined  and  black,  the 
two  outer  pairs  l)ecoming  obsolete  and  brownish.  Inner  pair  of  light 
stripes  pale  gray,  mixed  with  yellowish;  outer  pair  light  silvery 
gray — almost  white.  Pelage  of  upper  surface  plumbeous-black  at 
base.  Post-auricular  patches  small  and  whitish.  Tail  above  black- 
ish, with  gray  tips  and  yellowish  subterminal  bands  to  the  hairs; 
below,  central  area  reddish  chestnut,  paler  at  the  edges,  and  bordered 
with  a  broad  band  of  black,  the  latter  fringed  with  grayish  white. 
Ventral  surface  white,  showing  grayish  between  the  white  tips  of  the 
hairs.  Feet  and  hands,  rusty  yellowish  gray.  Ears  w^ith  outer  sur- 
face rusty  brown  anteriorly  and  grayish  posteriorly;  inner  surface 
pale  yellowish  gray. 

The  post -breeding  pelage  is  shorter  and  coarser,  and  has  the  gray- 
ish tints  of  the  upper  surface,  except  on  rump  and  outer  aspect  of 
thighs,  replaced  by  tawny-olive,  russet,  and  cinnamon.  The  dorsal 
stripes  are  more  clearly  defined;  the  middle  pair  of  lateral  dark 
stripes  is  quite  a  little  black.  The  sides  vary  in  color  with  the 
individual  from  tawny-olive  to  cinnamon.     As  usual,  the  pelage  of. 

a  Bast»d  on  spwimens  from  <ui  or  near  the  Mexican  Line,  collected  by  the  Inter- 
national Boundary  Commission. 
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the  young  depends  on  the  season  of  birth,  those  born  early  having  the 
winter  and  thoi-:e  born  late  the  summer  pelage;  the  color  and  quality 
of  the  coat  vary  accordingly;  in  some  the  ventral  surface  is  washed 
with  fulvous. 

A  specimen  (No.  61132,  U.S.N.M.)  taken  on  the  hot  east  slope  of 
the  Coast  Range  Mountains,  near  Mountain  Spring,  was  in  complete 
post-breeding  or  summer  pelage  May  15,  at  which  season  those  on 
the  peaks  and  west  slope  of  these  mountains  were  still  in  winter 
pelage.  Very  few  of  those  taken  at  Laguna,  in  the  pine  zone,  June 
9  to  21,  were  out  of  the  winter  pelage;  those  in  summer  pelage  were 
immature,  probably  born  the  preceding  year.  The  Mountain  Spring 
specimen  differs  from  all  the  rest  in  being  paler  and  browner,  with 
no  black  in  the  dark  dorsal  stripes,  except  in  the  middle  of  the 
median  one,  the  two  outer  pairs  being  reddish  brown,  the  outermost 
blending  with  the  cinnamon  of  the  sides. 

Measurements. — Average  of  five  adult  males:  Length,  247  mm.; 
tail  to  end  of  vertebra?,  115;  tail  to  end  of  hairs,  144;  hind  foot,  36; 
ear  from  crown,  13.  Average  of  fifteen  adult  females:  Length,  254 
mm ;  tail  to  ejul  of  vertebra^,  121 ;  tail  to  end  of  hairs,  151 ;  hind 
foot,  36.4;  ear  from  crown,  15.1.  Skull,  39  by  20.5.  Mammae,  four 
pairs. 

Skull. — Compared  with  Eutamias  cinereicollis  and  E.  dorsalis,  the 
skull  is  slightly  larger,  relatively  narrower  and  higher,  with  the 
rostral  portion  less  depresed  and  more  elongate,  the  nasal  bones 
very  narrow  and  suddenly  expanded  apically,  and  the  interpterygoid 
fossa  longer  and  narrower.  All  three  species  differ  from  the  type 
of  the  genus  in  liaving  the  infraorbital  foramen  reduced  to  a  narrow, 
slit-like  opening  instead  of  a  large,  open,  rounded  foramen. 

Ilahits  and  local  distribution. — We  found  the  Merriam  chipmunk 
ranging  from  Mountain  Spring  and  the  lower  slopes  of  the  Coast 
Range  over  the  highest  peaks,  but  not  extending  its  range  to  the 
Pacific  Ocean.  The  young  are  probably  born  in  May  and  June. 
P'ifteen  adult  females,  taken  June  7  to  21,  1894,  were  nursing,  none 
being  pregnant.  A  very  young  individual  was  taken  at  the  summit 
of  the  Coast  Range  June  20,  1894.  It  climbs  over  rocks,  bushes,  and 
trees,  feeding  upon  various  seeds,  fruits,  and  l)erries,  but  especially  on 
acorns  and  pine  seeds. 
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Record  and  measurements  of  22  specimens  of  Euiamias  merriami. 


Muf 
nun 

leiim 
iber. 

Skin. 

Skull. 

01102 

61132 

60811 

60841 

01134 

611^ 

cii::5 

01135 

til  ICC 

6113G 
6113V 

CIIS'J 

61139 

CU40 

01 140 

01111 

01141 

(ilM2 

61142 

61 1-23 

61143 

2i! 


Locality. 


61144 
01146 
'8201 
<-82o0 
60843 
<«252 
r8253 
««265 
61152 
c8i6ti 
C8257 


61144 
61146 
63084 

6693 
60843 

6595 

6597 
61152 


I 


1975 

1380 

3632 

3633 
3634 
3635 
3647 
3652 
3653 
3654 
3655 


S660 
I  1403 
I  1469 
I  1470 

1471 
'  1485 

1486 
I  1488 
I  1489 


Mountain   Spring,    east  slope   of 
Coast  Range.  California. 

Jacumba,  San  Diego  County,  Cal- 
ifornia. 

Laguna.  Coast  Range,  San  Diego  !  June 
County,  California. 

do ,.., do 

do do 

do do 

do June 

do June 


.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


•do J  une 

.do June 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


June 
...do 
...do 
June 
...do 
June 
...do 


Sex  and 
age. 


^(f  ad. 
cf  ad. 
&9  ad. 

69  ad. 

9  ad. 

cf  ad. 
69  ad. 

9  ad. 

9  ad. 
i>9  ad. 
6  9  ad. 
69  ad. 

9juv. 
69  ad. 
69  ad. 

cf  ad. 

9  ad. 

9  ad. 

<f  ad. 

9juv. 

9  ad. 

9  ad. 


Eh 


O     . 


mm.     mm.  i  mm.     mm. 
! 34  14 


I 
238  '    112 

244       109 


35  I     10 

36  17 


260 

124 

37 

15.6 

254 

126 

38 

15 

250 

120 

36.5 

15.5 

257 

126 

37 

13 

251 

121 

37 

13 

260 

122 

36 

16 

260 

123 

38 

16.5 

257 

126 

37.5 

15 

257 

125 

87 

13 

261 

120 

37 

13 

260 

115 

37 

15 

239 

113 

36 

15 

252 

111 

38 

16 

258 

121 

37.6 

17 

262 

124 

40 

15.5 

247 

118 

36 

13 

247 

120 

36 

13 

200 

124 

36.5 

17 

a  Head  and  body,  130  mm.        6  Mammee,  4  pairs.       e  American  Museum  of  Natural  History. 
Genus  AMMOSPERMOPHILUS  Merriam  (1893).« 

Ammospermophilus    Mesbiam,    Proc.    Biol.    Soc.    Washington,    VII,    p.    27, 
April  13,  1893. 

Type. — Tamias  leiicurus  Merriam. 

Characters. — Dorsum  with  one  longitudinal  stripe  on  each  side; 
external  ears  considerably  more  developed  than  in  Citelhts  citellus 
(Linnajus),  but  less  so  than  in  Callospermophilus;  mammjr,  5  pairs; 
tail,  cylindrical  at  base,  flattened  and  bushy  on  terminal  two-thirds; 
skull  similar  to  that  of  Eutamias^  but  higher  and  more  flattened 
posteriorly,  with  relatively  shorter  and  thicker  rostrum,  narrower 
palate,  heavier  dentition,  and  larger  audital  bulla*.  The  skull  dif- 
fers even  more  from  Citellus  in  being  relatively  narrower,  flattened 
above  and  elev.ited  posteriorly,  with  audital  bullae  high  and  com- 
pressed laterally,  and  in  having  the  first  premolar  a  much  .smaller, 
simple,  peg-like  tooth. 

a  The  generic  name  HpermophUus,  so  long  in  general  use  for  the  ground-squir- 
rels or  Sperniophiles,  has  given  place  to  the  older  name  Citellus,  and  three  of 
Its  subgenera  have  been  raised  to  the  rank  of  genera. 
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The  ground  squirrels  of  the  United  States  and  Mexican  Boundary 
region  may  be  determined  by  means  of  the  following: 

KEV    TO    GROUND-SQUIRRELS    FOUND    ON    THE    MEXICAN    BOUNDARY    LINE,    BASED    ON    EXTERNAL 

CHARACTERS. 

a.  Above  longitudinaUy  striped,  or  spotted  in  longitudinal  series,  forming  inter- 
rupted stripes. 
/>.  Strii)es  continuous. 
c.  With  one  wliite  strii^e  on  eacli  side. 
d.  Tail  white  beiow. 
e.  Caudal  hairs  with  one  free  black  band. 

Ammospermophilua  Jeucurus  (p.  21») 
ee.  Caudal  hairs  with  two  free  black  bands. 

Amnwspermophilus  leucurus  intcrpres  (p.  301) 
dd.  Tail  iron  gray  below. 

f.  Coloration  dark ;  length  of  caudal  vertebra*.  80  mm. 

Ammospermophilus  harrisii  (p.  303) 
ft.  Coloration  pallid;  length  of  caudal  vertebrae,  05  mm. 

AmmoHpermophilus  harrisii  saxicola  (p.  30f>) 
cc.  Witli  three  Ftrii)es  on  each  side,  one  white  and  tw^o  black. 
ff.  Tail  all  grayish  or  viiiaceous  above. 

CaUospennophiJus  lateralis  (p.  309) 
Of;.  Tail  with  terminal  half  black  above. 

Canospernwphilus  hcrnardinus  (p.  313) 
6&.  Strii)es  interrupted,  comi)08ed  of  lines  of  spots  or  of  stripes  containing 
rows^of  spots. 

h.  Larger ;  length  more  than  280  mm. 

I.  Color  olivaceous  gray ;  tail  flattened,  long,  and  bushy. 

CiteJIus  (Ictodomoides)  mexicanus  parridens  (p.  328) 
H.  Color  soiled  yellowish;  tail  subcylindrieal,  with  rather  short 
hairs. 

Citellus  (fctidomys)  tridccemlineatus  texensis  (p.  327) 
hh.  Smaller;  length  less  than  280  mm. 
y.  Upper  surface  pale  grayish  brown. 

Citellus  i Xerospermophilus)  spilosoma  annectens  (p.  332) 
jj.  Upper  surface  russet  or  vinaceous  cinnamon. 
^*.  Color  pallid ;  spots  small. 

Citellus  (Xerospermophilus)  spilosoma  arens  (p.  331) 
kk.  Color  dark ;  spots  large. 
Citellus  {Xerospermophilus) spilosoma  maerospilotus  (p.  333) 
aa.  Above  not  distinctly  striped  or  spotted  in  longitudinal  sei*ies. 

I.  Form  squirrel-like ;  ears  high ;  tail  flattened  and  bushy. 
m.  Smaller;  length,  410  mm.;  tail,  170;  hind  foot  55. 

A  triangular  patch  of  silver  gray  above  shoulder; 
si.x  pairs  of  mammary  teats. 

Otospermophilus  heeeheyi  (p.  324) 
mm.  Larger;  length,  490  mm. ;  tail,  220;  hind  foot,  (52. 
No  triangular  patch  above  shoulder;  five  pairs  of 
mammary  teats. 
n.  Color  of  mantle  grayish. 

Otospermophilus  grammurus  (p.  315) 
nn.  Color  of  mantle  black. 

Otospermophilus  grammurus  buckleyi  (p.  323) 

II.  Form  weasel-like;  ear-conch  minute;  tail  terete. 

Citellus  {Xerospermophilus)  teretieaudus  (p  336) 
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AMMOSPERMOPHILUS    LEUCURUS   (Merriam).' 
ANTELOPE  OROinro-SaniRREL. 

TamioJi  leucurus  Merriam,  North  American  Fauna,  No.  2,  October  30,  1889,  pp. 

19-21  (original  description). 
SpermophiliLS  leucuruSy  Merriam,  Proc.  Biol.  Soc.  Washington,  VII,  p.  27,  April 

13,   1892.— Elliot,  Field    Col.    Mus.,  Zool.    Ser,  II,  March,  1901,   p.   86. 

(**Spermophilus  {Ammospermophilns)  leucivnia^^^  fig.  18,  p.  85.) — Miller  and 

Rehn,  Proc.  Boat.  Soc.  Nat.  Hist.,  XXX,  No.  1,  December  27,  1901  (Syst. 

Resulta  Study  N.  Am.  Mara,  to  close  of  1900). 
[dlellm  (Ammo»perinophilus)]  leucuriis,  Trouessart,  Cat.  Mam.  tam  viv.  quam 

fossilium,  Supl.  Fasc.  II,  Rodentia,  1904,  p.  336. — Elliot,  Field  Col.  Mus., 

Zool.  Ser.,  IV,  p.  142  (Mam.  Mid.  Am). 

Type-locality, — San  Gorgonio  Pass,  southern  California.  (T3'pe, 
skin  and  skull,  No.  HH^  collection  of  Dr.  C.  Hart  Merriam.) 

Geographical  range. — Sonoran  Zone,  on  the  east  side  of  the  Coast 
Range  Mountains,  on  the  Mexican  Line,  and  thence  northeast  along 
the  Colorado  River,  passing  into  the  subspecies  clnmmiomeus  in  the 
Painted  Desert  of  northeastern  Arizona,  and  intirpreH  in  New  Mexico 
and  Texas.  Not  found  on  the  Mexican  Border  between  the  Rio 
Grande  of  Texas  and  the  Coast  Range  Mountains  of  California,  its 
range  lying  to  the  northward. 

DescriptUyfi, — About  the  size  of  the  eastern  chipmunk  (Tainias  stri- 
ates). Tail  short  and  distichous.  Length,  225  mm.;  tail  vertebrae, 
75;  hind  foot,  39;  head,  45;  skull,  40  by  22.5.  Mammee,  5  pairs. 
Color  above  finely  mixed  yellowish,  vinaceous,  and  dark  brown,  much 
grizzled,  grayest  on  the  anterior  half  of  the  body,  and  most  vinaceous 
on  the  posterior  half  and  on  the  outer  surface  of  the  limbs.  There  is 
a  broad,  white,  longitudinal  stripe  on  each  side  extending  from  the 
shoulder  to  the  rump.  Orbital  ring  and  under  surfaces  white.  Feet 
yellowish  white.  Tail  grizzled,  vinaceous,  and  black  above,  white 
below,  the  lateral  hairs  once  broadly'  ringed  with  black.  Skull 
with  the  audital  bullae  very  large  and  prominent,  the  basi-occipital 
being  correspondingl}'    reduced   in    l)readth.     It   is  very  similar   to 

a  The  following  subspecies  occur  near  our  limits: 

AMMOSPERMOPHILUS  LEUCURUS  CINNAMOMEUS  (Merriam). 

Tamkus  leunirus  cinnamomeus  Merriam,  North  American  Fauna,  No.  3,  Septem- 
'  ber  11,  1890,  p.  52.     (Type-locality,  Echo  Cliffs,  Painted  Desert,  Coconino 
County,  Arizona.) 
Spennophilus  leucurua  cinnmnomeus,  Bryant,  Zoe,  III,  October,  1892,  p.  208. 

AMMOSPERMOPHILUS  LEUCURUS  PENINSULA  (Allen). 

Tamias  leiuranm  penimulx  Allen,  Bull.  Am.  Mus.  ICat.  Hist.,  V,  p.  197,  Aug.  18, 
1893,  (Type-locality,  San  Tel  mo.  Lower  California,  Mexico). 

[Spermopldhis]  leucurus  peuinrnhv,  Trouessart,  Cat.  Mam.,  Pt.  2,  1897,  p.  434. 

[CUellus  Imnirusi  peuinmdie,  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  143. 
(Mam.  Mid.  Am.). 
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tered  until  we  had  crossed  the  Western  Desert  and  reached  the  rocky 
base  of  the  Coast  Ra,nge  Mountains  in  California. 

Ilahlts, — In  the  vicinity  of  El  Paso  these  ground-squirrels  were 
abundant,  living  among  rocks  and  cliflfs  on  both  sides  of  the  Rio 
Grande,  in  Texas  and  Chihuahua.  They  were  readily  taken  in  traps 
baited  with  cheese. 

Measurements  of  S3  s}>€cimens  of  the  Ammospermophilus  leucurus  group. 


o2 


§1 


4.5 


4.5 


6.2 


n2233 
60828 

61153 
60629 
60832 

61157 
61162 
61163 
61164 
611G6 
61166 

61167 


In  8k 111.  I  153 
60828  1955 


60830 

n8273 

n8274 
60834 
a  8275 
«8279 


I 


60840 
«8281 
"8282 


20069  I 
20078  , 

20070  I 
20067 
20008  I 
20071 
20072  I 

20075  I 
'J0077  I 

20076  I 


61153 
60829 
60832 

61167 
61162 


1956 
1960 
1965 

1967 
1973 


Ammoapemutphilus  leucurus. 

Grand  Canyon  of  the  Colorado,  i 
near  Pine  Springs,  .Arizonn,    I 

First  water,  at  east  base  of  I 
Coast  Range  Mountains,  near  , 
Mexican  Boundary  Line.         I 

do ' 


1884. 
Nov.  16 

1894. 
May     7 


.do. 


iiin    Spi 
ity,  Call 


ifomia. 


May 
May 
May 


May  13 


6li63  I  1974  |. 

61164  I  1976  i 

61165  j  1977  |, 

61166  I  3564  j 

61167  I  3580  , 
63089  I  3585  j. 
60830  j  1207  I 

6612  1214 

6613  1233  j 
60834  '  1234  I 

6614  1235  I 
6618  I  1288  I 

60839  I  1-297  i 

60840  I  1324  ' 
'  1325 

, I  1334  ', 


Diego 
County 

.do 

.do I  May   14 

.do do  - . 

.do May  15 

.do May  16 


Jaeumlm,  San  Diego  County, 
California. 


-do. 
.do. 


May 


First  water,  at  east  base  of 
Coast  Range  Mountains,  near 
Mexican  .boundary  Lino. 

Mountain  Spring,  Fan  Diego 
County,  California. 

do 

do 

do 


May  24 
...do... 
May     8 


Jacumtm.  San   Diego  County. 
California. 


.do. 
.do. 
.do. 
.do. 


37036  I  1425  \ 

37037  1431  j 
3,')444  I  1473  j 
3.M42  I  1474  j 
3.'>i43  I  M87  ' 
354 1'i  14H8  , 
a>l46  !  1501  ! 
35478  1524  : 
35449  I  1531  ' 
35482     1532 


A  m mospemioph  Hnf<  leucu rns  in- 
terprcs. 

El  ra«>o,  Texas 

do 


May     9 

May  13 
...do.... 
...do.... 

May   19  | 

May  20  I 
May  23  I 
May  24  , 
...do.... 


•  do. 
.do. 
.do. 
.do. 


1892. 
Feb.  8 
Feb.  11 
Feb.  19 
Feb.  20 
Fob.  21 


I 


.do... 


.do '  Feb.  23 

.do Feb.  27  I 

.do Mar.    2  I 

.do I  Mar.    3  I 


cf  ad. 
9  ad. 

9  im. 
cfad. 
9  ad. 

9  ad. 
cf  juv. 
9  ad. 
cfftd. 
cfad. 
9  ad. 

9  ad. 
9  ad. 

cf  im. 

9  ad. 

9  ad. 

''9  ad. 

rf9. 

9  ad. 

''9ad. 
cfad. 
9  ad. 
cTud. 


-fad. 
<f  ad. 
.-Tad. 
9ud. 
.fad. 
^f  ad. 
9  ad. 
'/ad. 
cfad. 
cfad. 


mm. 
^231  ' 

213  I 

I 

191  j 
219  I 
216 

213  I 
130  ' 
222  I 
225  I 
195  I 
230  I 

217  I 
199 


51  I 


mm. 
36 


65  I  37 


58  I 
70  I 
75 

70  i 
42 
72 
74 
<-50 
73 

73 
75 
61 


37 

38.5 

40 


87      , 

6.5 

40.5 

6 

38 

221         67 


206 
206 
213  ' 
227 

205 

228 
220 
232 


I 


227 
•227 

226  I 
200  ' 
220 
213  ' 
217 

227  , 
226  1 
(0 


69  I 
75  I 


40 

36 
38 

38.5 
36 

38 
37 


37 
37 


6.4 

6.2 
6.5 
5.5 

6.5 

6.5 
6.5 
8 
7 

6.7 
6.5 
6.5 
6.5 


6 

5.5 

5.5 

5.5 

6 

5.6 

6.7 

6.8 


<i  AiDcriean  Museum  of  Natural  History. 
^  End  of  tail  gone. 


cTail  abnormal. 
d  Mamma?  five  pairs. 


e  Head  and  body,  153  mm. 
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AMMOSPERMOPHILUS  HARRISII  (Audubon  and  Bachman). 
HARRIS  GROUNS-SaUIRREL. 

SpermophUu8  harrisii  AvDCBON  And  Bachman,  Quad.  N.  Am.,  Ill,  1857,  p.  267, 
pi.  cxLiv,  fig.  1  (original  description  and  figure). — Baird,  Mam.  N.  Am., 
1857,  pi.  XLviii,  fig.  3  (skull).— CouKs,  Amer.  Nat.,  1,  1867,  p.  ^59  (Western 
Arizona).— Miller  and  Rkhn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec. 
27,  1901,  p.  51  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Tamias  harrisi,  Allen,  Monogr.  N.  Am.  Rodentia,  1877,  p.  810. — True,  Proc. 
U.  S.  Nat.  Mus.,  VII,  1885,  p.  594. 

[SpemiophUufi]  harrim,  Ellk)t,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  85  (Synop. 
Mam.  N.  Am.). 

[(Melius  (Ammo9permophilm)'\  harrisi,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV, 
1904,  p.  141  (Mam.  Mid.  Am.). 
YUng-yV-uh  of  the  Hopi  Indians  of  northeastern  Arizona. 
Hlm-me^'dd  of  the  Hualapai  Indians  of  northern  Arizona. 

Type-locality. — United  States;  exact  locality  unknown.* 

Geographical  range, — Sonoran  Zone  of  the  central  region.  On  the 
Mexican  Border,  the  typical  form  occurs  only  in  the  central  portion 
of  the  Arizona  section  of  the  Boundary  Line,  whence  its  range  extends 
northward  beyond  the  Colorado  River.  In  the  desert  mnges  border- 
ing the  lower  Colorado  River  it  is  represented  by  the  subspecies 
sa^cola. 

Description. — Similar  in  size  and  color  pattern  to  Ammospermo- 
philus  leuciirus^  but  with  a  stronger  coloration  and  a  longer  tail, 
which  is  not  white  below.  Length,  230  mm.;  tail  vertebrae,  80;  hind 
foot,  40;  head,  45.  Skull,  40  by  23.  Mammse,  5  pairs.  Color  above, 
a  much-grizzled  mixture  of  black  and  vinaceous-cinnamon.  Outer 
surface  of  limbs,  viftaceous-cinnamon,  mmutely  grizzled.  Under  sur- 
face and  orbital  circle,  white.  A  white  stripe  on  each  side  extends 
from  above  the  shoulder  to  the  rump.  Feet  pale  rusty.  Tail  rather 
bushy,  iron  gray  above  and  below. 

Habits  and  local  distribxition, — The  Harris  ground-squirrel  is  an 
abundant  inhabitant  of  the  open  plains  and  desert  regions  of  Arizona, 
and  also  invades  the  valleys,  canyons,  and  river  bottoms.  It  is  the 
characteristic  ground  squirrel  of  Arizona,  which  territory  is  its  cen- 
ter of  abundance.  Its  range  extends  to  all  the  surrounding  country, 
the  outline  of  its  habitat  lying  within  the  boundaries  of  California, 
Nevada,  Utah,  New  Mexico,  and  Mexico.  In  Arizona,  it  is  restricted 
to  the  warm  country  under  5,200  feet  in  altitude,  its  vertical  range 
corresponding,  above,  to  the  belt  of  cedar  forests,  although  in  certain 
instances  it  possibly  extends  through  the  cedars  into  the  zone  of 
rough-barked  junipers  which  precedes  the  pine;  but  1  have  never  met 
with  it  so  high  up.  With  the  above  definition  of  its  range,  it  is 
unnecessary  to  enumerate  the  localities  in  which  it  has  been  found. 


oSee  Merriam,  North  American  Fauna,  No.  2,  Oct.  30,  1889,  pp.  19,  20. 
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In  general  terms,  it  may  be  said  that  it  inhabits  the  whole  Territory, 
except  such  limited  areas  as  are  too  high  and  cold,  and  the  southeast 
corner  of  Arizona.  I  have  personally  observed  it  throughout  the 
length  and  breadth  of  Arizona.  Some  localities  are  interesting, 
however,  as  showing  its  proclivity  for  following  up  the  canyons  and 
water  courses  as  far  as  possible,  into  regions  elsewhere  uninhabitable. 
Thus  it  was  found  in  abundance  in  the  deep  canyon  of  the  Colorado, 
although  unable  to  withstand  the  rigors  of  the  climate  on  the  summit 
of  the  high  bluffs  bordering  that  stream;  thence  it  penetrates  the  side 
canyons  as  far  as  possible,  and  was  observed  in  the  tributary  canyon 
of  Cataract  Creek.  It  naturally  reaches  the  highest  elevation  where 
there  is  a  continuous  slope  from  the  low  country  with  a  very  gradual 
alteration  of  the  conditions.  We  found  it  in  the  cedar  woods  about 
Peach  Springs,  and  along  the  Atlantic  and  Pacific  Railroad  as  far  as 
Aubrey  Station  (altitude  5,151  feet),  living  m  large  colonies  in  piles 
of  loose  rocks  from  railway  cuttings.  They  were  running  actively 
about,  notwithstanding  the  preceding  night  had  been  intensely  cold, 
ice  having  frozen  to  the  depth  of  2i  inches  in  our  camp  kettle.  The 
coats  of  several  specimens  from  there  were  much  denser  and  softer 
than  any  from  the  Verde  Valley,  taken  at  the  same  season. 

In  the  valley  of  the  Agua  Fria,  a  tributary  of  the  Gila,  this  species 
was  found  at  the  stage  stations  of  Bumble  Bee  and  Antelope,  at  a  con- 
siderable altitude. 

This  ground-squirrel  is  abundant  in  the  Verde  Valley,  where  it 
derives  its  subsistence  mainly  from  the  dwarf  form  of  mesquite  grow- 
ing there,  beneath  which  wind  the  intricacies  of  its  complicated  bur- 
rows. It  shares  the  terrestrial  habits  of  the  Say  ground-squirrel; 
but  there  are  few  of  the  Scturtdai  that  can  not  climb  when  tempting 
food  is  seen  dangling  overhead,  and  the  golden  bunches  of  ripe  mesquite 
beans  are  sufficiently  temptmg  to  stimulate  the  present  species  to 
arboreal  enterprise;  and  it  may  be  seen  awkwardly  hugging  the  spiny 
branches  or  sunning  itself  on  the  limbs,  with  tail  dropped,  frequently 
uttering  its  hollow  call- note.  It  lays  up  ample  stores  of  mesquite 
seeds  in  its  burrow,  which  doubtless  accounts  for  its  somewhat  rare 
appearance  above  ground  during  the  coldest  weather.  It  has  sufficient 
intelligence  to  husk  the  seeds  from  their  long  pods  before  carrying 
them  under  ground.  The  capacity  of  its  cheek-pouches  is  considera- 
ble. Those  of  one  that  I  shot  contained  44  mesquite  beans,  in  bulk 
just  a  thimbleful.  Its  mercurial  temperament  savors  of  the  spiciness 
of  its  food.  It  is  much  heavier  and  stouter  than  the  Gila  or  Rocky 
Mountain  chipmunks,  and  is  brimful  of  playfulness  and  noisy  activity, 
delighting  in  the  fierce  power  of  the  summer  sun.  As  one  rides  over 
the  mesquite  flats,  it  scurries  from  underfoot,  carrying  its  tail  straight 
up  in  the  air,  uttering  explosive  chipperings  as  it  hurries  to  the  near- 
est mesquite  bush,  under  whose  shade  it  is  quite  certain  of  finding 
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numerous  holes  b}'^  which  to  make  its  escape;  but  it  oftener  stops  and 
chirrups  saucily,  stamping  with  its  fore  paws.  Its  curiosit}^  is  so  great 
that  a  few  sharp  chirrups  with  one's  lips  will  often  bring  it  to  the 
entrance  of  its  burrow,  or  it  may  run  directly,  up  to  within  a  faw  feet 
of  one.  Then  it  stops,' ^latiips,  and  jerks  its  tail,  presently  beating 
an  equally  precipitate  retreat  and  diving  into  its  burrow  with  a  loud 
note  of  alarm.  Its  call-note  is  a  quick,  hollow  whistle;  and  it  also 
utters  metallic  chirrups  and  chipperings  suggestive  of  its  impulsive 
nature.  It  ver}'^  commonly  sits  up  perfectly  erect  upon  its  hind 
feet,  like  the  prairie-dog.  The  perpendicular  carriage  of  its  tail, 
when  running,  is  chamcteristic.  In  the  vicinity  of  Fort  Verde  the 
rutting  season  is  from  the  middle  of  January  to  the  middle  of  March, 
during  which  time  the  genitals  of  the  male  are  enormously  enlarged 
and  the  animal  very  active.  A  female  killed  on  March  20  contained 
six  fetuses  of  about  the  size  and  shape  of  small  grapes.  B}'^  the  mid- 
dle of  July  the  young  are  half  grown. 

It  inhabits  the  low  banks  and  arroyos  along  the  Verde  River.  The 
entrances  of  its  burrows  are  numerous  in  these  clay  surfaces,  and  here 
the  ground-squirrels  frequently  sit  sunning  themselves  in  cold  weather. 
It  is  also  found  in  the  rocky  slopes  bordering  the  valley,  but  not  so 
plentifully  as  in  the  .rich  river-bottom  where  its  food  is  more  abun- 
dant; but  it  even  ascends  farther,  across  the  lower  mesas  to  the  cedar 
forests,  where  its  range  is  abruptly  limited  by  a  high  cliff  or  rim  rock, 
bordering  an  elevated  plateau.  At  the  higher  levels  it  feeds  upon  the 
fruitage  and  seeds  of  the  Spanish  bayonet,  which  I  have  found  in  largo 
heaps  under  the  stones,  where  it  makes  its  home.  There  is  snow  occa- 
sionally at  this  altitude,  but  these  ground-squirrels  were  seen  running 
about  more  freely  than  those  in  the  warm  valley  below. 

One  year,  when  the  crop  of  mesquite  mast  failed,  the  Harris  ground- 
squirrel  migrated  from  the  Verde  Valley  in  large  numbers,  so  that  the 
species  was  comparatively  rare  for  a  whole  year. 

This  ground-squirrel  is  to  some  extent  carnivorous,  as  is  well  known 
to  be  the  case  with  the  prairie-dog  and  the  large  ground-squirrel  {Oto- 
8j>erjnophihiH  gramjnw^H)  of  this  region.  I  have  poisoned  it  upon  the 
carcass  of  a  cougar,  whose  flesh  was  poisoned  with  strychnine. 

On  the  Mexican  Boundary  the  Harris  ground-squirrel  was  not 
observed  east  of  the  Pajaritos  Mountains,  but  was  plentiful  in  rocky 
country,  thence  west  to  the  Colorado  River,  grading  into  the  sub- 
species saxicolm  west  of  Quitobaquita.  In  1884  it  was  noted  about  the 
San  Carlos  Agency.  In  1885  I  traced  it  from  Fort  Verde  through  the 
Agua  Fria  Valley,  the  Black  Canyon,  Desert  Well,  Phoenix,  Ca-^^a 
Grande,  Sweet  Water,  and  the  Santa  Cruz  Valley.  In  1893  and  1894 
the  range  of  the  typical  form  was  traced  through  the  Santa  Cruz  Val- 
ley into  Sonora,  Mexico.  In  December,  1893,  it  was  abundant  in  a 
pass  of  the  Pozo  Verde  Mountains,  Sonora,  near  Monument  No.  141; 
30G39— No.  50—07  M 20 
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also  observed  at  Laboree's  ranch  and  the  Tucson  Mountains,  on  the 
road  to  Tucson,  Arizona.  In  December,  1893,  and  January  following, 
while  camped  at  Pozo  de  Luis,  Sonora,  it  appeared  to  be  uncommon. 
It  was  said  to  abound  at  Sonoyta,  Sonora,  but  not  many  were  seen 
owing  to  the  cold  weather.  One  was  noted  ^ Santo  Domingo,  on  the 
Sonoyta,  and  some  species  of  ground-squirrel  was  said  to  occur  numer- 
ously on  Nariz  Mountain.  At  Quitobaquita,  Pima  County,  Arizona, 
we  found  it  common  from  January  25  to  February  8,  1894.  Some 
were  seen  on  rough  granite  hills,  others  on  the  flat  river  bottom  over- 
grown with  the  creosote  bush,  sagebrush,  and  greasewood.  Those 
taken  in  traps  had  mesquite  beans  in  their  cheek-pouches. 

AMMOSPERMOPHILUS  HARRISII  SAXICOLA  (Mearns). 
ROOX-SaTJIItltEL. 

Spermophilus  harrisii  saxicolus  Mearns,  Proc.  U.  S.  Nat.  Mu8.,  XVII I,  No.  1075, 

May  28,  1896,  p.  444  (advance  sheet  published  Mar.  25,  1896). 
[S2>ermophiUts  harrisU]  scificolm,  Elliot,  Field  Col,  Mus.,  Zobl.  Sen,  II,  1901, 

p.  86  (Synop.  Mam.  N.  Am.). 
Spermophilns  harruii  saricolay  Miller  and  Rehn,  Proc.   Boat.  Soc.  Nat.  Hist., 

No.  1,  XXX,  Dec.  27,  1901,  p.  51  (Syst.  Results  Study  N.  Am.  Mam.  to  close 
•  of  1900). 
[Oitelim  harrwi]  mxicola,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  142 

(Mam.  Mid.  Am.). 
Citellus  {Ammo^permophUus)  hanrm  saxicolus^  Trouessart,  Catal.  Mam.,  Suppl., 

1904,  p.  335. 

Type-locality. — Tinajas  Altas,  Gila  Mountains,  Yuma  County,  Ari- 
zona.    (Type,  skin  and  skull,  No.  59869,  U.  S.  National  Museum.) 

Geographical  range, — Mountain  ranges  of  the  Western  Desert,  in 
the  Lower  Sonoran  Zone  of  Arizona  and  Sonora. 

Description, — Similar  to  Ainmosj>ennophil\is  harriaii,,  but  much 
paler,  with  the  light  markings  everywhere  increased  in  extent  and 
with  a  much  longer  tail.  Length,  245  mm.;  tail  vertebrae,  95;  ear 
from  crown,  5;  hind  foot,  40.  Skull  (fig.  48),  40  by  23.  Mamma?,  5 
pairs. 

Re)tiarks, — This  is  a  long-tailed,  pallid,  desert  race,  inhabiting  bare 
granite  ranges  of  mountains,  extending  in  a  southeasterly  direction 
from  the  Gila  River,  in  southwestern  Arizona  (Yuma  County),  into 
western  Sonora. 

Ammospennophilus  harrisii  was  described  b}^  Audubon  and  Bach- 
man  from  a  specimen  from  an  unknown  localit3\  In  naming  the  present 
subspecies  it  became  expedient  to  restrict  the  name  harrisii  to  the 
darker  form,  which  was  found  in  the  Elevated  Central  Tract,  along 
the  Mexican  Boundary  Line,  from  the  Santa  Cruz  Valley  westward  as 
far  as  the  Sonoyta,  where  intergrades  were  taken  at  Quitobaquita. 

Habits  and  local  distribution, — 1  heard  the  twitter  of  one  of  these 
rock-squirrels  in  the  mountains  five  miles  east  of  Tule  Wells,  February 
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9,  1894.  They  were  subsequently  taken  in  the  Tule,  Granite,  and  Gila 
mountains.  As  we  traveled  north  from  Tinajas  Altas,  east  of  the 
Gila  Mountains,  it  was  last  noted  on  the  plain  midway  between  Tinajas 
Altas  and  Adonde,  on  the  Gila  River,  and  was  not  again  seen  until  wc 
reached  Gila  City  on  thte-  Gila  River  at  the  northern  extremity  of  the 
Gila  Mountains.  None  were  observed  on  the  lower  course  of  the 
Colorado  River. 

During  February,  1894,  the  rock-squirrel  was  found  in  abund- 
ance in  the  vicinity  of  Tinajas  Altas,  numbers  having  been  attracted 
t-o  the  local  it}'  from  the  surrounding  country  by  the  grain  spilled 
b}'  the  draft  animals  of  the  Survey.  A  single  trap,  conspicuously 
placed  on  a  rock  near  my  tent,  kept  me  fully  occupied  with  skinning 


a  b  c 

FlO.  48.— AMMOSPEBMOPHILUtf    HARRI8II  8AXICOLA.      (TYPE,   CAT.  NO.  59869,    U.S.N.M.)      a,  DORSAL 

VIEW;  b,  Ventral  view;  c,  Lateral  view. 

specimens  of  it  which  were  caught.  In  the  Granite  Mountains  its 
capacious  cheek-pouches  were  usually  distended  with  mesquite  seeds. 
Three  females,  taken  February  16  to  19,  1894,  each  contained  6  large 
fetuses,  showing  that  the  young  are  born  with  some  uniformity  late 
in  February,  as  no  young  were  seen  up  to  that  season. 

Measuremfnts  (tf  5.i  Hpecimens  of  the  ^[vimospennajthihis  harri»ii  group. 


Museum  num- 
ber. 


oj 


al215f> 

In  skin.. 

93 

0  2234 

In  skin.. 

94 

0  2235 

Inskin.. 

107 

a2236 

In  skin.. 

126 

0  2237 

In  skin.. 

129 

<i2238 

In  skin.. 

130 

0  2239 

150 

a2240    . 
a2241  >. 


151 
152  I 


Locality. 


Date. 


Sex  and 
age. 


A  minosjwnnophUii*  harrisii. 


I 


1884.      I 

Fort  Verde,  A rizoii.a  ■  Apr.     8  I 

dn !  Apr.  15  , 

do I  June  26  ' 

do I  Sept.  10  ! 

do '  Sept.  19  i 


.do. 


12  miles  east  of  Peach  Springs, 
Mohave  County,  Arizona. 


do..., 

Nov.  20 


.do. 
.do. 


.do... 
.do. .J 


cf  ad. 
cf  ad. 
9  juv. 
cf  ad. 
cfad. 
Vjuv. 
9  ad. 

9  ad. 
9  ad. 


^ 

o 

1  Se 

^Z 

V 

JS 

'  2C 

f 

1-^ 

is 

1  H 

mm.  ' 

261  I 
235  I 
190 
243  I 
217 

214 
217 
221 
232  I 


80 
67 
80 
70 

70 
53 
66 
76 


mm. 
36.4 
35 


38 


08  . 

•52 


9 
10 
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Measurements  of  33  specimens  of  the  Ammospermophilus  harrisii  group — Continued. 


Museum  num- 
ber. 


al2163 

Inskin.. 

a  2242 

1379 

a  2244 

1380 

a  2245 

1381 

(12246 

1382 

a  2247 

1383 

a 

a  2248 

1384 

a  2249 

1879 

a2250 

1385 

a  2251 

a  2252 

al2166 

1386 

al2154 

1387 

a2253 

1388 

a  2254 

a 

1389 

a2255 

1 


Locality. 


Date. 


I 


59665 
59861 
59863 
69862 


59875 

59883  I 
59867 

59870 
59868  , 
69871  I 


166 
173 

229 
230 
231 
284 
235 
287 

308 
837 
889 
340 
342 
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344 
345 
372 


658 


59231 

59231 

2746 

59232 

59232 

2747 

59282 

59282 

2767 

59882 

59882 

2837 

AmmospcrmaphUus  harrisii — 
Continued. 

Fort  Verde,  Arizona 

20  miles  north  of  Phoenix,  Ari- 
zona. 

Fort  Verde,  Arizona 

do 

....do 

do 

do 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 


LaOsa,  Pima  County,  Arizona.. 

Pozo  Verde,  Pima  County,  Ari- 
zona. 

Pozo  de  Luis,  Sonora,  Mexico. 

Quitobaquita,  Monument  No. 
172. 


r 

59865  .  2875 

59861     2876    do...- 


.do. 


.59863     2935 
59862  ,  2936 

I 
63143  I  2949 
59875     2961 


59883 


2962 


59867  '  2968 

59870  2969 

59868  2970 

59871  ',  2976 


do 

do 

Ammospermophilu*  harrisii  saxi- 
cola. 

Tule  Wells,    near   Monument 

No.  186, 
Tule    Mountain.^,    Mexican 

Boundary  Line. 

do 


Sex  and 
agre. 


1885. 
Jan.  24 
Mar.  28 

Aug.  17 
....do.. 
...do... 
Aug.  28 
....do... 
Dec.    8 

1886. 
Jan.   30 
Mar.  19 
Mar.  20 

....do... 

....do... 

....do... 

....do... 
Mar.  22 
Apr.  8 
Apr.  17 

1887. 
Jan.    18 

1888. 
Apr.  25 

1893. 
Dec.  28 
....do... 

1894. 
Jan.     5 
Jan.   26 

Jan.  31 
....do... 

Feb.  6 
...do... 


Feb.   U 


Feb,   13 


....do... 


Tinaias  Altus,  Yuma  County,  ,  Feb.  15 
Arizona,  I 


.do. 
.do. 
.do. 


do.. 

.  ....do.. 
.!  Feb.  16 


cfad. 
9  ad. 

cf. 

cf. 

cf. 

9  ad. 
9  ad. 
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cf  ad. 
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9  ad. 
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^^ad. 
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9- 
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vim. 
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227 
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232 
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I 
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72 
80 

82 
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232  I 

239  I 
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246  ' 
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236  . 
'    245 
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230  I 


vim. 
40 


I    a!    . 

•52 


SI 


mm. 
10 
5.5 

8 

8 

8 

6 

6.6 

8 


40 

41 

40 

37.5 

40 

41 

41 

40 

89 

40 


39 


90     40 
94     39 


S5 


86 


37.5 


40 


I 


38.5 
81'  I  40.5 
80  I  39 


7 

7 

6.5 

6 

5.5 

6 

6.5 

6 

6 

5.5 


86  '  40      I      9 
80     40  7 


6 

6 
6 
6 
4.5 


5 
5 

4.6 
4.5 
5 
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Measuremenia  ofSS  specimens  of  the  Ammo^permophUus  harrisii  group — Contiriued. 


Museum  num- 
ber. 

i 

i 

Locality. 
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tcoto— Continued. . 

Tinalas  Altas,  Yuma  County, 
Arizona. 

do 

1894. 
Feb.  16 

....do... 

<f  ad. 

9  ad. 
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9  ad. 
09  ad. 
cy  ad. 
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283 
223 
245 
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90 
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92 
85 
81 
93 
81 
90 

mm. 
4.7 

5 

M»72 

do 

....do... 

5 

69873 

do 

do 

5 

69877 

do 

....do... 

4.8 

59876- 

do 

....do... 

6 

69869 

do 

....do... 

6 

69879 

...do 

Feb.  19 
....do... 

5 

59880 

do 

4.9 

a  Mammse,  five  pairs, 
ft  Type. 

o Contained  six  large  fetases;  preserved  in  aloohol.     No.  61527,  U.S.N. M.,  body  with  six  fetuses; 
preserved  in  alcohol. 


Genus  CALLOSPERMOPHILUS  Merriam  (1897). 

Oallospirmophilus  Merriam,  Proc.  Biol.  Soc.  Washington,  XI,  p.  189,  July  1, 
1897,  footnote  ( "and  lateralis  ia  the  type  of  a  very  distinct  subgenus  of  Sper- 
mophiliiSy  which  I  here  name  Callospermophilus**);  XIV,  p.  126,  July  19, 
1901;  Proc.  Washington  Acad.  Sci.,  Ill,  p.  663,  Nov.  29,  1901.— Miller  and 
Rehn,  Proc.  Boet.  Soc.  Nat.  Hist,  XXX,  No.  1,  Dec.  27,  1901,  p.  46,  foot- 
note (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900);  XXXI,  Aug.  27, 
1903,  p.  75  (Syst.  Results  Study  N.  Am.  Mam.  during  the  years  1901  and 
1902).— Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901.  p.  82,  fig.  17  (skull  of 
type);  IV,  1904,  p.  147  (Mam.  Mid.  Am.). 

CTiaractera, — Body  with  three  longitudinal  stripes  (one  whitish  and 
two  black)  on  each  side;  a  golden  mantle  over  head  and  shoulders; 
mammse,  5  pairs  (in  one  specimen  of  C.  lateralis^  4  pairs);  tail  cylin- 
drical, hairy;  external  ears  developed  to  a  degree  intermediate  between 
those  of  AmmoHperniophilus  9iX\&  Eutamids;  skull  very  similar  to  that 
of  Cftellm  cfteH ((^  {lAnn»ius),  much  broader  than  in  Anuaospermophiliis 
or  Eutamia^^  with  relatively  shorter  rostrum,  broader  nasals,  longer 
interpterygoid  fossa,  and  broader  basioccipital;  skull  highest  opposite 
tips  of  postorbital  processes;  first  premolar  smaller  than  in  C,  clteUus^ 
but  relatively  larger  than  in  AmmoHpermopliUns  or  Eutamias, 

CALLOSPERMOPHILUS  LATERALIS  (Say). 
SAY  oaouvB-sauiRitEL. 

Hciurus  laleralh  Say,  Long's  Expedition  to  the  Rocky  Mountains,  II,  1823,  p.  46. 

(original  description). 
Arctomys  (Spennophilus)  lateraliSf  Richardson,    Zool.   Joiim.,   Ill,  April,  1828, 

p.  519;  Fauna  Boreali-Americana,  I,  1829,  p.  174,  pi.  xiii. 
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Spermophilus  lateraluiy  F.  Cuvier,  Suppl.  Buffon,  I,  Mam.,  1, 1832,  p.  335. — Baird, 

Mam.  N.  Am.,  1857,  p.  312. — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist, 

XXX,  No.  1,  Dec.  27,  1901,  p.  51. 
Tamias  UdercdiSy  Allen,  Proc.  Bost.  Soc.  Nat.  Hist.,  XVI,  1874,  p.  299;  Monogr. 

N.  Am.  Rodentia,   1877,  p.  814.— Coues  and  Yarrow,  Wheeler  Surv.,  V, 

Zool.,  1875,  p.  119  (Apache,  Arizona).— Merriam,  North  American  Fauna, 

No.  2,  1890,  p.  53  (San  Francisco  Mountain,  Arizona). 
[Sperm(yphilu8]  lateralis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  83  ["'Sper- 

mophiluB  {Callospermophiluf)  laiercdisy'^  fig.  17],     (Synop.  Mam.  N.  Am.) 
Cl'iidlus]  lateralis,  Elliot,  Field.  Go\.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  147,  in  text 

(Mam.  Mid.  Am.). 
YUng-yV-ich,  of  the  Hopi  Indians  of  northeast  Arizona. 

Type-locality.— '' Avka,niias  River,  lat.  38^  25';   long.  105^  20',"  a 
few  miles  below  Canyon  City,  Coloi'ado. 


Fig.  49.- 


(ULLOSPERMOPHILUS  LATERALIS.     SAN   FRANCISCO  MOUNTAINS,    ARIZONA.      (CaT.    No.   22747, 

U.S.N.M.)    a,  Dorsal  view;  b.  Ventral  view,  r.  Lateral  view 


GeogiHiphlcal  range, — Transition  and  Lower  Boreal  zones  of  moun- 
tains of  the  Colorado  Plateau,  in  Arizona,  New  Mexico,  and  north- 
ward. 

Description, — About  the  size  of  Sciuri/s  hud^onicm.  Length,  275 
mm.;  tail  vertebne,  100;  ear  from  crown,  15:  eur  from  notch,  22;  hind 
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foot,  43;  head,  60.  Skull,  45  by  26.  Mammae,  4  pairs.  Pattern 
striped,  as  in  Tamias  and  Eutamias^  but  without  a  median  dorsal 
stripe.  A  broad  white  stripe  extends  along  the  side,  from  shoulder 
to  thigh,  narrowing  posteriorly;  and  this  is  bordered  above  and  below 
by  black,  the  lower  black  stripe  being  the  most  pronounced.  The 
rest  of  the  upper  side  of  the  body  is  grizzled  vinaceous  cinnamon, 
intimately  mixed  with  black  anteriorly,  and  more  vinaceous  posteriorly. 
Crown,  cheeks,  sides  of  neck,  shoulders,  and  outer  aspect  of  limbs 
vinaceous  cinnamon.  Side  of  head  with  a  whitish  line  extending  from 
nose  to  ear,  involving  the  eye;  underside  of  head,  white.  Sides  of 
body  yellowish,  paler  and  grayer  next  to  the  black  longitudinal  stripes. 
Under  surface  of  body,  soiled  yellowish  white.  Tail  grayish  yellow, 
sometimes  vinaceous,  the  lateral  hairs  thrice  ringed  with  black.  Ears 
coated  with  short,  ferruginous  hairs,  both  surfaces,  white  at  base 
anteriorly. 

Skvil. — ^The  skull  (fig.  49)  of  Callospermophilus  lateralis  differs 
widely  from  those  of  Aniinospermophilus  leucu7*us  and  A,  haiTislL  In 
fact,  the  lateralh  group  stands  out  distinctly  from  both  the  genera 
Tamim  and  Entamia^.  and  from  Ammmpermophihis^  and  merits  sepa- 
ration as  a  section  of  the  genus  Citellus.  (Since  the  above  was  written 
it  has  been  named  CdllospermophiUis  by  Merriam,  and  regarded  as  a 
full  genus.) 

The  skull  closely  resembles  that  of  typical  Cttellus(Mas  ciietlus  Lin- 
naeus). The  brain  case  is  less  flattened  superiorly  than  in  Ammosper- 
mophilus^  with  more  prominent  and  higher  parietal  crests.  The  audital 
bullae  are  smaller,  and  the  width  of  the  basi-sphenoid,  basi -occipital, 
and  interpterygoid  notch  relatively  much  greater.  The  incisive  fora- 
men is  longer. 

Cranial  meafmremenin  of  4  adult  females  of  Callospermophilus  lateralis  from,  near 

Flagstaff^  Arizona. 
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RemarhH, — The  larger  ears,  and  the  addition  of  black  longitudinal 
stripes,  are  in  the  direction  of  the  genera  Tamias  and  Eutarnias;  but 


312  BULLETIN    56,  UNITED   STATES    NATIONAL   MUSEUM. 

the  skull  and  teeth  are  unmistakably  citelline.  In  (7.  lateralis  the 
first  upper  premolar  is  smaller  than  in  the  remaining  species  of  Cal- 
lospeimwphilus^  and  the  mammae  are  four  pairs,  as  in  Tam'ma^  Euta- 
rnias^  and  Scimnts.  In  C  chrysodeirus,  a  species  of  this  group  from 
Fort  Klamath,  Oregon,  the  mammae  are  five  pairs,  and  the  first  upper 
premolar  much  larger,  in  this  respect  approaching  Citellus  citeUus 
(Linnaeus). 

Life  history, — This,  the  type  of  the  genus  Callospermophilus^  is  an 
alpine  species  of  the  wooded  mountain  regions  of  the  interior  of  the 
United  States.  In  Arizona,  its  range  is  nearly  coextensive  with  that 
of  the  Arizona  chipmunk  {Eiitamias  einereicfjllis)^  though  it  descends 
to  a  somewhat  lower  altitude  in  certain  places.  It  is  recorded  by  Doc- 
tors Coues  and  Yarrow  from  the  vicinity  of  Fort  Apache,  whence  1  have 
traced  it  along  the  Mogollon  Mountains  to  the  San  Francisco  Range. 
In  ascending  the  northwestern  extremity  of  the  Mogollon  Range,  either 
to  the  north  or  east  of  Fort  Verde,  it  was  not  met  with  below  6,000 
feef.  It  descends  lower  in  the  White  Mountain  region  and  occurs  at 
various  points  in  the  adjacent  Territory  of  New  Mexico. 

The  Say  ground-squirrel,  although  generally  distributed  over  the 
elevated  region  of  its  habitat  in  Arizona,  is  somewhat  colonial,  often 
living  in  large  communities  where  food  is  plentiful.  As  its  food  con- 
sists largely  of  low,  green  vegetation,  it  is  quite  as  terrestrial  as  the 
Harris  cliipmunk,  seldom  climbing  trees,  but  showing  great  adaptability 
for  movement  amid  the  rocks  and  prostrate  timber  of  its  forest  home. 
As  one  rides  through  the  woodland  it  is  seen  perched  on  stones  and 
fallen  timber,  or  nimbly  running  about  among  the  branches  and  decayed 
trunks  of  fallen  forest  monarchs.  It  often  sits  erect  on  its  hind  feet 
with  its  paws  dropped  b}^  its  sides,  uttering  a  high-pitched  whistle 
which  is  ventriloquial  in  character,  seeming  to  proceed  from  the  near- 
est treetops  whilst  in  realit}'  it  comes  from  the  ground  at  a  much 
greater  distance.  It  is  quite  the  reverse  of  shy,  being  often  so  regard- 
less of  your  presence  as  to  run  almost  under  your  horse's  feet,  and  in 
camp  its  curiosity  and  audacit}'  are  boundless.  The  young  are  brought 
forth  in  June  or  July  in  burrows  under  logs  or  stones.  Its  nest  is 
bulky,  being  composed  of  dry  grass  or  any  soft  material  at  hand,  such 
as  wool  or  hair,  if  living  in  the  neighborhood  of  grazing  camps. 

When  in  camp  on  the  western  side  of  Humphreys  Peak  of  the  San 
Francisco  Mountains,  in  Juno,  1887,  these  ground-squirrels  were  found 
ranging  nearly  to  the  timber  line,  in  company  with  the  Mogollon 
chickaree  and  the  Arizona  chipmunk.  At  Antelope  Spring  (altitude 
8,0()5  feet)  in  the  same  region  they  were  annoyingly  familiar,  entering 
my  tent  during  my  absence  and  api)ropriating  n\y  cotton  to  build  nests 
with  and  eating  whatever  scraps  of  food  could  be  found.  Thev  even 
dared  to  enter  boldly  when  I  was  within,  engaged  in  preparing  speci- 
mens.   They  would  devour  the  flesh  of  the  birds  and  mammals  skinned, 
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and  .several  were  killed  near  our  campn  by  eating  poisoned  meat  laid 
for  wolves  and  large  game.  In  the  logging  camps  avound  Flagstaff 
and  along  the  then  new  Mineral  Belt  Railroad  they  occasioned  much 
inconvenience  by  their  persistent  pilfering  of  grain  and  food  stores. 
At  Fern  Spring,  near  Bakers  Butte,  in  the  Mogollon  Range  east  of 
Fort  Verde  the  young  were  running  about  by  the  middle  of  July. 
There  they  became  particularly  bold  and  troublesome,  carrying  off 
everything  eatable  that  they  could  find  in  our  summer  camp.  It  was 
next  to  impossible  to  preserv^e  our  horses'  forage.  When  once  they 
gained  access  to  a  sack  of  grain,  they  made  bold  to  carry  it  off  into 
their  underground  storehouses  before  our  eyes.  The}'  openly  fre- 
quented our  cook  tents,  abstracting  therefrom  whatever  they  wanted 
and  could  carry.  They  nibbled  at  our  bacon  and  salt  pork  and 
approached  our  mess  table  at  meal  times  entreating  to  be  fed.  Though 
an- awkward  load,  one  could  manage  to  carry  away  a  large  camp  bis- 
cuit, an  amusing  performance.  Among  them  was  an  albino  and  sev- 
eral more  or  less  albinistic  individuals.  Many  were  trapped,  l)ut  they 
were  so  abundant  that  there  was  no  perceptible  diminution  of  their 
numbers.  The  soldiers  carried  a  number  of  them  to  Fort  Verde  (alti- 
tude only  3,300  feet)  as  pets;  some  escaped  and  took  up  their  abode 
beneath  the  quarters,  where  the}'  thrived,  increased,  and  became  a 
nuisance. 

CALLOSPERMOPHILUS  BERNARDINUS  (Merrriam). 
BAH  BEBHA&DIHO  MOTTHTAIV  QROTnTD-SQUIRaEL. 

SjHrmophiluM  chrysodeirtts  brericandus  Merriam,  Proc.  Biol.   Soc.  Waahington, 

Will,  p.  134,  Dec.  28,  1893.     (Not  of  Brandt,  1844.) 
Spermophihts  {Caliospermophiluit)  bemardhnitt  Mrrriam,  Science,  New  Ser.,  VIII, 

p.  782,  Dec.  2,  1898. 
Spermophilus  berjiardinus,  Miller  and  Rehn,  Proc.  Boat.  Soc.  N.  H.,  XXX,  No.  1, 

Bee.  27,  1901,  p.  47  (Syst.  Results  Study  N.  Am.  Mam.  to  dose  of  1900). 
[Spennophiltm  chrymdeirus]  bemardinuSf  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II, 

1901,  p.  84  (Synop.  Mam.  N.  Am.). 

The  following  is  the  original  description: 

Type  from  San  Bernai*dino  Peak,  California.  No.  .566^51,  female  adult,  V.  S. 
National  Mupeum,  Department  of  Agriculture  collection.  Collecte<l  October  9, 1893, 
by  J.  E.  McLellan  (original  numl)er,  274). 

General  characters. — Similar  to  S.  rhrysademiSf  but  with  much  shorter  tail,  some- 
what shorter  hind  foot,  and  duller  mantle  over  head  and  shoulders.  The  tail  aver- 
ages alKHit  75  nnn.,  while  that  of  chryaotleirus  averages  90  mm.  or  more. 

(hlor  (of  tyi>e-specimen). — Back  and  rump  gri/.zeil  gray  tinged  with  brownish; 
sides  paler;  a  dull  fulvous  mantle  over  head  and  neck,  hardly  reaching  the  shoulders; 
color  of  hea<l  sha<ling  toward  brick-rtnl;  s'uh^  of  neck  behind  ears  huffy  ochraceous; 
a  broad  whitish  stripe,  l)ordered  (m  each  side  by  a  broad  black  stripe,  extends  from 
the  shoulder  to  the  rump  on  eatrh  side,  and  the  white  reaches  beyond  the  blac;k  in 
both  directions;  hind  foot  dull  whitish;  tail  al)ove,  proximal  half  grizzled;  distal 
half  black,  edged  with  fulvous;  tail  below,  chestnut,  bordered  with  black  and  edged 
with  fulvous. 

Numl)er  of  specimens  examine<l,  7;  all  from  San  Bernardino  Mountains,  Cali- 
fornia.    (Proc.  Biol.  Soc.  Washington,  VIII,  1893,  p.  KM.) 
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Mecuurements  of  21  specimens  of  CaUospermophilus  lateralis. 
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ft  Mamma*,  4  pairs. 


Genus  OTOSPERMOPHILUS  Brandt  (1844). 

Otospermophibis  BrandT,  Bull.  Classe  Phyaico-inath.  de  I'Acad.  Imp.  des  Sci.  de 
St.  Petersbourg,  II,  1844,  p.  379.  (Species  included:  SpermophUus  gram- 
murus,  S.  niej'icanuSj  and  S.  laieralis.) — Baird,  Mam.  N.  Am.,  1857,  p.  305. 
(Eliminated  <S.  mexicanus,) — Allen,  Mon.  N.  Am.  Rodentia,  1877,  p  821. 
(Eliminated  S.  lateralis^  leaving  S.  grammurus  the  type.) 

Cliaravters. — Ears  large,  high,  pointed  (larger  and  more  pointed 
than  in  some  species  of  Schtru^);  tail  long,  full,  and  broad,  with  the 
hairs  two-thirds  to  th^ee-fourths  the  length  of  the  head  and  bod}';  gen- 
eral form  of  the  skulU  and  the  dentition,  strongly  Sciurine.  (e/.  A. 
AlUn.) 
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OTOSPERMOPHILUS  GRAMMURUS  (Say). 
BOOK-SaxriaSSL;  OAKYOH-SaUIEREL. 

Scinrus  fframmurun  Say,  Long's  Expedition  to  the  Rocky  Mountains,  II,  1823, 
p.  72  (original  desiTiption). 

Spermophilus  grammurus,  Bachman,  Charles  worth's  Magazine  Nat.  Hist.,  Ill, 
1839,  p.  390.— Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  1855,  p.  334;  Mam.  N. 
Anner.,  1857,  p.  310,  pi.  iv  (animal);  Rep.  U.  S.  and  Mex.  Bound.  Surv., 
II,  Pt.  2,  1859,  p.  38.— CoiTEs,  Amer.  Nat,  I,  1867,  p.  360;  Proc.  Acad.  Nat. 
Sci.  Phila.,  1867,  p.  135.— Mebriam,  U.  S.  Geol.  Surv.  Terr.  6th  Ann.  Rept., 
1873,  p.  663.— CouEs  and  Yarrow,  Wheeler  Surv.,  V,  Zool.,  1875,  p.  121.— 
Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  p.  223,  No.  2,  April  29,  1891  ( Presidio 
County,  Texas). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX, 
No.  l,*Dec.  27,  1901,  p.  49. 

Spermophilus  (Otospermophilus)  grammurus^  Elliot,  Field  Col.  Mus.,  2iOol.  Ser., 
II,  1901,  fig.  19  (Synop.  Mam.  N.  Am.). 

[OUellus  {Otospermophilus)  variegatusl  grammuniSy  Elliot,  Field  Col.  Mus.,  Zool., 
8er.,  IV,  1904,  p.  149  (Mam.  Mid.  Am.). 

Htm-my-le'dd  of  the  Hualapai  Indians  of  northern  Arizona. 

La-cd^-nd  of  the  Hopi  Indians  of  northeastern  Arizona.  Rocky  Mountain  line- 
tailed  spermophile  of  authors. 

Type-local  ill/. — Headwaters  of  the  Arkansas  River,  now  within  the 
State  of  Colorado. 

Geographical  range, — Sonoran,  Transition,  and  Lower  Boreal  zones 
of  the  southern  interior  region;  from  the  upper  Rio  Grande  Valley 
west  to  La  Osa  (Monument  No.  140),  at  the  eastern  edge  of  the  Western 
Desert  Tract. 

Description, — Size  large  (larger  than  the  eastern  gray  squirrel);  with 
largeears,  a  stout  body,  and  a  bushy  tail.  Mamma3, 5  pairs.  Not  striped. 
Color  above  grayish;  below  yellowish  white.  The  upper  surface  is  a 
coarse  mixture  of  black  and  grayish  or  brownish  white,  the  hairs  being 
blackish  at  base  and  tip  and  ringed  with  whitish  in  the  middle  portion, 
the  arrangement  of  the  annuli  being  such  as  to  produce  a  venniculate  pat- 
tern. Top  of  head  and  ears  much  mixed  with  black.  Anterior  portion 
of  body  usuall}' clear  grayish;  posterior  portion  more  or  less  washed  with 
yellowish  brown.  Tail  grizzled  black  and  white,  the  hairs  thrice  banded 
with  blackish  and  thrice  with  whitish,  the  tips  being  whitish.  Feet  and 
chin  brownish  white.  Orbital  circle  and  under  surface  of  body  yel- 
lowish white  at  surface,  plumbeous  at  base  of  hairs.  Length,  490  mm. ; 
tail  vertebrae,  220;  hind  foot,  62;  ear  above  crown,  19;  ear  above  notch, 
25;  length  of  head,  70.     Skull,  62  by  37  nmi.  in  greatest  diameters. 

RenuirJcH. — The  summer  pelage  is  not  materially  different  from  thatof 
winter.  The  winter  pelage  appears  to  be  worn  until  near  the  end  of 
July,<'  though  molting  begins  about  the  second  week  of  July  and  con- 
tinues through  August.  Only  a  few  individuals  have  acquired  the  per- 
fect summer  pelage  by  August  20,  and  one  female  had  not  completed  the 
change  by  September  16.  This  change  takes  place  in  masses.    In  August 


"Females  containing  young  were  killed  June  14  and  27. 
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it  is  usual  to  see  individuals  in  perfect  summer  garb  as  to  the  anterior 
half  of  their  bodies,  though  without  a  particle  of  overhair  on  the  pos- 
terior half,  excepting  the  tail,  which  retains  the  winter  coating  until 
this  time,  new  hair  beginning  to  appear  just  as  the  summer  coat  has  pro- 
ceeded backward  from  the  nose  to  a  point  behind  the  shoulders.  Twenty 
adults,  taken  from  September  3  to  December  21,  fail  to  show  clearly 
the  progress  of  the  change  from  summer  to  winter  coat,  though  a  con- 
siderable change  does  take  place,  as  is  instantly  appreciated  when  speci- 
mens in  fresh  summer  coat  are  compared  with  those  taken  in  December, 
when  the  winter  coat  is  prime.  In  the  summer  pelage  underf  ur  is  absent 
on  the  l)elly,  the  skin  appears  between  the  sparse  overhair,  and  the  hair 
is  short  throughout.  In  winter  the  belly  is  well  covered  with  underfur, 
and  the  entire  coating  longer.  There  are  no  positive  color  differences. 
In  .luly  and  August  the  posterior  half  of  the  body  usually  becomes  sun- 
burnt, and  changes  to  a  dull,  brownish  color.  When  the  overhair  falls 
out  in  masses  the  plumbeous  underfur  soon  changes  to  the  same  brown 
color  until  replaced  by  the  incoming  summer  pelage.  Lactation  seems 
to  exert  but  little  influence  upon  the  season  of  molting.  Males  acquire 
the  summer  coat,  as  a  rule,  no  earlier  than  females.  Quite  young  speci- 
mens were  collected  from  July  to  November,  showing  that  the  season  of 
reproduction  is  quite  irregular  or  that  more  than  one  litter  of  young  is 
raised  in  a  season.  The  young  are  similar  to  their  parents,  but  with 
the  colors  brighter  and  often  more  strongly'  washed  with  brownish 
posteriorly. 

Cranial  measure mentn  of  14  adults  of  Otospermophilus  grawmurus  from  lie  Venle  liasin, 
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The  form  of  the  Eastern  Desert  Ti*act  is  extremely  pale  and  doubt- 
less separable  as  a  geographic  race,  but  we  got  no  specimens  repre- 
senting the  extreme  of  this  phase.  During  February  and  March  none 
appeared  at  El  Paso,  Texas.  The  first  one  was  seen  in  the  Carri- 
zalillo  Mountains,  Chihuahua.  It  was  wounded,  but  escaped  among 
the  roc^ks  in  which  it  lived,  and  no  specimen  was  obtained  until  we 
reached  the  edge  of  the  Elevated  Central  Tract,  where  the  form  begins 
to  lose  its  extreme  pallor. 

Habits  and  local  distribution, — This  large  ground-squirrel  of  the 
southern  Rocky  Mountain  region  is  the  only  one  of  the  Sciurldai  whose 
distribution  is  general  throughout  the  territory  of  Arizona.  It  is 
alike  at  home  in  the  low,  desert  regions  and  in  the  highest  mountains. 
I  found  It  at  the  summit  of  the  San  Francisco  Mountains,  the  highest 
land  in  the  territory,  in  June,  1887.  It  appeared  to  be  the  only 
species  of  the  family  living  above  timber-line  in  those  mountains,  the 
bighorn,  or  mountain  sheep,  being  the  only  other  mammal  known 
habitually  to  frequent  the  summit. 

This  species,  in  Arizona  designated  as  the  '^rock-squirrel"  or 
**canyon-squirrel,"  is  both  widely  known  and  held  in  general  disfavor, 
from  its  abundance  and  its  destructiveness  to  crops.  In  appetite  it  is 
as  omnivorous  as  the  bear,  feasting  alike  upon  flesh,  carrion,  grain, 
or  almost  any  sort  of  fruit  or  green  vegetation  that  chances  to  be  in 
season. 

Its  flesh,  though  reputed  to  be  very  good,  is  seldom  eaten,  save  by 
Indians.  Many  persons  referred  to  it  with  abhorrence,  recalling  the 
current  tales  of  its  supposed  interference  with  the  graves  of  miners 
buried  in  the  mountains,  which  tales,  doubtless,  are  not  wholly  without 
foundation. 

At  high  altitudes,  this  rock-squirrel  hibernates  in  winter.  At  Whip- 
ple Barracks  (altitude  6,318  feet).  General  Crook  had  dormant  speci- 
mens brought  to  him  in  winter  by  Hualapai  Indians.  In  the  Verde 
Valley  (altitude  3,160  feet)  it  is  much  less  active  during  winter,  but 
was  seen  at  all  seasons,  coming  out  oftenest  when  the  ^^un  was.shining, 
and  during  the  warmest  part  of  the  day  in  winter. 

Although  manifesting  a  decided  preference  for  rocky  places,  as 
cliffs,  canyons,  and  huge  piles  of  rocks,  which  abound  in  many  parts 
of  the  Territory,  this  ground-squirrel  is  quite  ubiquitous.  In  river 
bottoms,  and  on  the  open  plains,  it  excavates  a  burrow  beneath  a  stone 
or  bush — preferably  a  mesquite — and  readily  adapts  its  habits  to  its 
environment.  Its  appetite,  likewise,  seems  to  be  governed  by  con- 
venience rather  than  by  any  very  decided  preferences.  In  the  vicinity 
of  cultivated  lands  maize,  barley,  and  wheat  are  staple  articles  of  its 
diet,  while  in  river  flats  the  mesquite  and  screw  bean  constitute  the 
largest  elements  of  its  food.  The  stomachs  and  cheek-pouches  of  the 
specimens  shot  in  the  neighborhood  of  Fort  Verde,  in  central  Ari- 
zona, contained  a  large  variety  of  substances,  varying  according  to 
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season  and  surroundings.  Among  them  were  beriies  of  the  cedar, 
sumac  and  hackberry,  grapes,  walnuts,  acorns,  grass  seeds,  corn,  bar- 
ley, and,  in  spring  and  summer,  numerous  kinds  of  green  herbs,  and 
browsing.  In  the  MogoUon  Mountains  I  found  its  capacious  cheek- 
pouches  filled  with  bulbs  of  a  liliaceous  plant,  which  the  Mexicans 
called  by  a  name  signifying  artichoke.  In  spring  it  feeds  largely  on 
the  fruitage  of  the  willow,  and  ma}'  then  be  seen  perched  in  willow 
trees,  frequently  in  the  very  top,  where  it  prefers  to  remain  quiet 
when  approached,  as  it  is  too  clumsy  at  climbing  to  attempt  to  beat  a 
hasty  retreat  from  its  arboreal  position.  The  mesquite  bean  is  eaten 
with  avidity.  In  September  its  pouches  were  filled  with  the  unripe 
fruit,  in  the  pod;  at  other  seasons  only  the  seeds  are  eaten.  A  small, 
prostrate  herb,  known  as  "  filere  grass,"  or  "alfilerea,"  said  to  have 
been  recently  introduced  from  California  by  shepherds,  now  natural- 
ized and  diffused,  furnishes  it  with  very  satisfactory  grazing  in  early 
spring.  Specimens  shot  at  Fort  Verde  in  April  had  their  stomachs 
distended  with  the  good-sized  ovaries  of  some  plant,  containing  a 
quantity  of  green  seeds. 

This  ground-squirrel  is  a  source  of  much  inconvenience  to  such  of 
the  Indians  as  are  engaged  in  agriculture.  It  betakes  itself  to  their 
fields  as  soon  as  the  cereals  and  Indian  corn  are  planted,  digging  up 
the  seeds  and  nibbling  off  the  tender  blades.  When  the  harvest  ripens, 
they  carry  enormous  (quantities  of  the  ripe  grain  into  their  burrows 
and  rocky  fastnesses  for  future  use.  In  the  settlement  of  the  Hava- 
supai  Indians,  in  the  deep  canyon  of  Catamct  Creek,  a  tributary  of  the 
Great  Colorado,  I  saw  in  November  numerous  large  caches  of  maize 
stored  in  excavations  in  the  limestone  cliffs,  which  were  walled  in  front 
and  carefully  plastered.  This,  the  Indians  said,  was  a  necessary  pre- 
caution against  the  ravages  of  this  squirrel  and  the  wood  rat  {Neo- 
toma)y  both  of  which  rodents  were  very  abundant  in  the  canyon. 
These  storehouses  were  opened  one  at  a  time,  as  required  for  use  by 
the  Indians  during  the  winter. 

The  ranchmen  on  Beaver  Creek,  near  Fort  Verde,  complained  that 
it  was  very  destructive  in  their  corn  and  grain  field.s.  They  destroyed 
hundreds  of  them  by  poisoning,  until  the  air  l)ecame  foul  from  the 
stench  arising  from  their  decaying  bodies. 

A  number  of  these  troublesome  animals  took  up  their  residence 
beneath  the  post  hospital  at  Fort  Verde,  whence  they  made  systematic 
raids  on  the  adjacent  quartermaster's  storehouse,  carrying  off  barlc}' 
and  corn,  to  the  bewilderment  and  consternation  of  the  persons  who 
were  responsible  for  the  safe-keeping  of  the  forage.  M}'  patriotism 
and  public  spiritedness  nfever  led  me  to  the  length  of  persecuting  these 
mammals  for  obtaining  a  share  of  this  provision,  a  forbearance  for 
which  they  showed  some  appreciation  by  their  indifference  to  my 
presence,  whereas  the  approach  of  others  was  the  signal  for  their 
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instant  disappearance  under  the  buildings,  A  large  pile  of  shingles, 
left  over  from  reroofing  the  hospital,  and  long  a  bone  of  contention  in 
the  garrison,  was  neatly  piled  up  in  a  corner  of  the  hospital  yard. 
This  was  the  favorite  rostrum  of  the  ground-squirrels,  who  sat  up  erect, 
with  their  forepaws  hanging  down,  and  chirped  a  welcome  to  me  as  I 
passed  into  the  hospital  at  the  sounding  of  surgeon's  call  in  the  morn- 
ing. Their  ordinary  note  is  a  loud,  hollow  whistle,  which  reminds  one 
of  the  call  of  the  black-headed  grosbeak  {llahia  melanocephala),  though 
louder  and  more  penetrating  in  character;  following  it,  when  one  is 
close  by,  a  chipmunk-like  chippering  is  he^rd,  so  low  us  to  be  inau- 
dible at  a  short  distance. 

As  one  rides  among  the  rocky  foothills,  this  squirrel  is  frequently 
seen  curled  up  in  the  top  of  a  scrub-oak  bush,  eating  acorns  or  sun- 
ning itself  and  uttering  its  characteristic  note.  It  loves  the  sunshine 
and  delights  to  absorb  the  warmth  and  enjoy  the  scenery  from  the 
highest  point  of  some  rock  pinnacle.  The  ancient  cliff  dwellings  and 
ledges  in  the  rocky  canyons  are  its  favorite  abode.  Many  of  its  bones 
were  exhumed  from  the  buildings  of  the  cliff  dwellers  in  the  vicinity 
of  Fort  Verde. 

The  ^' Point  of  Rocks,"  near  Whipple  Barracks,  Arizona,  is  a  huge 
pile  of  granite  rock,  of  very  coarse  structure,  several  miles  in  extent. 
It  is  divided  by  the  canyon  of  Granite  Creek,  and  furrowed  by  numer- 
ous side  canyons  and  crevices.  It  contains  a  number  of  basins  and 
deep  indentures,  with  many  towering  points  often  capped  by  enor- 
mous rounded  bowlders,  balanced  as  if  in  imminent  danger  of  falling. 
There  are  a  few  pines  and  pinons,  some  scrub  and  tall  evergreen  oaks, 
together  with  hackberries  and  cedars  in  the  ravines,  and  willows  along 
the  stream.  These  large  ground-squirrels  were  ver}'  numerous  upon 
the  piles  of  rounded  granite  rocks.  Those  shot  there  in  November  were 
coated  with  fat,  as  is  the  rule  at  this  season.  They  were  swift  and 
graceful  climbers,  though  by  no  means  comparing  in  this  respect  with 
the  still  more  abundant  Gila  chipmunk  (Eutamias  dm'f<alif<),  whose 
agility  and  celerity  of  movement,  displayed  in  running  over  the  rug- 
ged rocks,  were  positively  amazing. 

Though  swift  and  sure-footed  in  rocky  places,  this  species  immedi- 
ately loses  confidence  and  seems  to  become  paralyzed  by  fear  when 
surprised  in  trees,  which,  however,  it  climbs  regularly  to  obtain  food. 

The  season  of  reproduction,  as  might  be  surmised,  from  the  varying 
conditions  of  altitude,  climate,  et(*.,  to  which  the  species  is  subjected, 
varies  greatly  with  locality.  In  the  low  regions  it  probably  rears 
more  than  one  litter  of  young  annually.  On  June  20,  1886,  I  shot  a 
female  at  Flagstaff,  Arizona  (altitude  6,886  feet)  that  was  suckling 
young.  At  Fort  Verde  on  March  30,  1 887,  a  rutting  male  was  shot, 
sporting  with  a  female.  On  May  6,  following,  young  more  than 
half  grown  were  shot  on  the  summit  of  Squaw  Peak,  the  highest  point 
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near  Fort  Verde  (altitude  about  5,500  feet);  while  young  no  larger 
than  the  eastern  red  squirrel  were  taken  in  the  Verde  River  bottom, 
2,000  feet  lower,  two  months  later;  and  a  femaFe,  shot  near  Fort 
Verde  on  June  14,  contained  five  small  fetuses. 

The  normal  individual  variation  in  color  is  considerable  in  this  spe- 
cies. This  variation  consists  in  the  relative  preponderance  of  shades 
of  gray,  brown  and  fulvous  above,  and  in  the  color  of  the  under  sur- 
face, which  varies  from  soiled  white  to  brown.  Examples  from  the 
Verde  Valley,  taken  early  in  June,  had  shed  their  coats  on  the  front 
half  of  the  body,  the  after  parts  remaining  long  haired  and  of  a  dif- 
ferent color  from  the  front  half.  Their  tails  were  very  scantily  haired 
at  that  season.  Slightly  melanistic  examples  were  occasionally  seen; 
and  a  perfect  albino,  having  colorless  claws  and  pink  eyes,  was  taken 
alive  at  Whipple  Barracks,  Arizona,  on  Sept-ember  20,  1887.  The 
latter  was  a  young  of  the  year  and  died  soon  after  its  capture.  Males 
were  sometimes  taken,  though  rarely,  in  which  the  testicles  were 
abdominal;  and,  in  pne  specimen,  they  were  wholly  absent. 

On  the  United  States  and  Mexican  Boundary  line  this  rock-squirrel 
>is  found  in  rocky  places  in  the  Eastern  Desert  Tract.  Some  were  seen 
at  El  Paso  early  in  November,  1892.  Several  were  seen  at  the  Upper 
Corner  (Monument  No.  40),  April  and  May,  1892.  One  was  shot  on 
the  actual  summit  of  Hachita  Grande,  altitude  2,545  meters  or  8,350 
feet.  Thence  westward  it  was  seen  in  abundance,  except  in  cold 
weather,  to  La  Osa  (Monument  No.  140).  It  was  especially  abundant 
in  the  oak  forests  of  the  San  Luis  and  Patagonia  mountains,  and  was 
sometimes  utilized  as  food  by  members  of  the  Survey.  We  saw  none 
while  camped  at  Pozo  de  Luis,  Sonora,  from  December  29,  1893,  to 
January  8,  1894,  but  ''squirrels"  were  seen  farther  west,  at  Nariz 
Mountain,  by  seveml  members  of  the  party,  which  may  have  been  this 
species  or  AnunoHpermophU m  luuTisiL 

In  the  Dog  Mountains  one  was  shot  on  Emory  Peak,  and  the  skin 
was  made  into  a  purse  by  "  Bob,"  an  Apache  Indian  tmiler.  Although 
this  species  was  abundant,  no  form  of  Eutattnas  or  Ammospemiophihis 
was  found  to  inhabit  the  Dog  Mountains. 

It  was  common  from  the  lower  timber  line  to  the  summit  (2,498 
meters  or  8,196  feet)  of  the  San  Luis  Range,  where  it  often  climbed 
the  tallest  oaks  for  acorns,  upon  which  it  loves  to  feed.  A  female  con- 
tained 7  small  fetuses,  June  23,  1892,  and  young,  from  half  to  two- 
thirds  grown,  were  taken  at  the  end  of  September;  quite  young  one*, 
July  18. 

I  found  it  exceedingly  numerous  on  the  upper  forks  of  Cajon  Bonito 
Creek  in  September,  1893.  It  uttered  a  startling  succession  of  loudly 
whistled  notes  in  descending  scale  and  single  loud  whistles.  It  was 
unusually  active  after  rain.  It  was  feeding  on  mallow,  walnut,  and 
oak  mast.     It  often  burrowed  into  the  enormous  piles  of  driftage 
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stranded  in  Cajon  Canyon,  bronght  down  b}'  the  high  waters  attending 
cloud-bursts. 

On  San  Jose  Mountain,  Sonora,  where  it  is  abundant,  I  trapped  a 
specimen  August  7, 1893,  at  the  altitude  of  2,194  meters  or  7,200  feet, 
and  it  doubtless  reaches  the  summit. 

It  was  numerous  in  summer  throughout  the  Huachuca  Mountains, 
where  I  shot  them  as  late  in  the  year  as  October  26.  Mr.  Holzner 
noted  the  following:  ''No.  897  had  4  pairs  of  mammae."  Of  another 
specimen:  ''It  has  a  scent  opening  which  it  uses  like  Spilogale.^^ 
Again:  "Used  its  scant  bag  like  Spilogale  when  killed  in  trap," 

In  the  Patagonia  Mountiins  Mr.  Holzner  noted  its  presence  in 
numbers  as  late  as  November  14, 1892. 

On  October  28, 1893,  a  great  many  rork-squirrels  were  seen  between 
Nogales  and  Tubac.  They  were  feeding  upon  mesquite  beans.  The 
mesquites  along  this  part  of  the  Santa  Cruz  River  were  large  trees, 
and  I  shot  two  rock-squirrels  on  the  mesquite  tops  from  my  horse. 
Another  was  seen  to  enter  a  burrow  at  the  base  of  a  mesquite  tree, 
from  which  it  had  thrown  out  enough  earth  to  fill  a  flour  barrel. 

It  is  abundant  throughout  the  Pajaritos  Mountains;  but  at  La  Osa, 
December  8  to  28,  1893,  we  seldom  saw  them,  owing  to  the  coldness 
of  the  season.  Those  obtained  as  specimens  were  taken  in  rocky 
places  near  oak  trees;  their  cheek-pouches  contained  seeds  of  v^arious 
weeds  and  mesquite  beans.  At  Warsaw,  in  the  Pajaritos,  we  found 
the  rock-squirrels  still  active  in  November,  but  during  the  first  week 
of  December  they  began  to  disappear.  On  a  warm  day  I  heard  a 
drum-like  sound  issuing  from  the  desiccated  remains  of  a  cow,  and  on 
kicking  the  dry  skin  a  rock-squirrel  ran  out. 

Record  and  memmmiieulH  of  fiO  »})enmenn  of  OtoKpcnnophiltts  grammurus. 
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Record  and  ineasurementtt  of  h'O  specimens  of  Oto^itermophilus  grammunts — Continued. 
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OTOSPERMOPHILUS  GRAMMURUS  BUCKLEYI   (Slack). 

TEXAS  KOCK-SaUIERXL. 

Spertiiophilus  biicklaji  Slack,  Proc.  Acad.  Nat.  Sci,  Phila.,  1861,  p.  314  (original 

description). 
Spermophiltts  grnmmurus  var.  grammurxis,  Allen,  Monogr.  N.   Am.   Rodentia, 

1877,  p.  827  (part). 
Spermophdtis  grammums  huckleifi,  Allen,  Bull.  Am.  Mu8.  Nat.  Hist.,  VIII,  1896, 

p.  67  (Turtle  Creek,  Kerr  County,  Texas).— Miller  and  Rehn,  Proc.  Bost. 

Soc.  Nat.  Hist.,  XXX,  no.  1,  Dec.  27,  1901,  p.  50. 
Spermophdus  ((Hospermophdus)   grammurux  buckleijt,   Elliot,   Field  Col.  Mus., 

Zool.  8er.,  II,  1901,  p.  89  (Synop.  Mam.  N.  Am.). 

Type-locality, — Pecos  River,  Texas. 

Geoijraphmd  /y/;*<7<  .— Sonoran  Life  Zone  of  the  Middle  Texas  Tract, 
its  i*ange  extending  west  to  the  head  of  the  Nueces  River,  in  western 
Texas. 

Dei<criptio7i.  —Similar  in  size  and  form  to  SpemnophiliLH  grainviurxiH^ 
but  with  the  anterior  half  of  the  dorsal  surface  black,  and  the  hairs 
elsewhere  with  much  more  black  at  the  tips.  Specimens  from  Kerr 
County  and  San  Antonio,  Texas,  lent  me  from  the  American  Museum 
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collection  b}^  Dr.  J.  A.  Allen,  have  the  pelage  longer  throughout, 
while  the  tail,  especially,  is  much  more  bushy. 

Remarks, — To  the  southward,  beyond  the  Kio  Grande,  this  animal 
apparently  intergrades  with  Otospennophihis  grammurics  coachii^^  a 
wholly  black  form  described  by  Professor  Baird  in  1855,  from  speci- 
mens collected  by  Lieut.  D.  N.  Couch  in  the  Mexican  States  of  Nuevo 
Leon  and  Tamaulipas,  near  the  United  States  and  Mexican  boundary 
line. 

OTOSPERMOPHILUS  BEECHEYI  (Richardson). 
GALIFOBNIA  QROTTKD-SaUIEREL. 

Arctomys  (Spermophilus)  heecheyi  Richardson,  Fauna  Boreali-AinerioAna,  T,  1829,, 
p.  170,  pi.  XII  B  (original  description  and  figure);  Zoology  of  BeecheyV 
Voyage,  Mam.,  1839,  p.  8. 

Arctomys  heecheyiy  Wagner,  Suppl.  Schreber's  Siiugeth.,  pi.  cx:x^. 

Spermophilus  heecheyi^  **F.  Cuvier,  Suppl.  Buffon,  Mam.,  I,  1831,  p.  331." — 
Brandt,  Bull.  Classe  Physico-math.  Acad.  Imp.  Sci.  St.  Petersb.,  II,  1844, 
p.  380.— Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  1855,  p.  334;  Mam.  N.  Am., 
1857,  p.  307,  pi.  Ill,  fig.  2  (animal);  pi.  xlvi,  fig.  3  (skull). 

tSciunis  (Macroxus)  califomiais  Lesson,  Descr.  de  Mam.  et  d'Ois.  Nouv.,  1847, 
p.  143. 

Spermophilus  grammurus  var.  heecheyi^  Allen,  Proc.  Bost.  Soc.  Nat.  Hist.,  XVI, 
1874,  p.  293;  Monogr.  N.  Am.  Rodentia,  1877,  p.  827. 

[Spermophilus  grammurus']  heecheyi^  Elliot,  Field  Col.  Mus,,  Zool.  Ser.,  II,  1901, 
p.  88  (Synop.  Mam.  N.  Am.). 

Sjyermophilus  grammurus  heedieyi.  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist., 
XXX,  Dec.,  1901,  p.  50  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Type-locaUty. — The  neighborhood  of  San  Francisco  and  Montere\', 
in  California. 

Description, — Size  smaller  than  OtospennophUiis  grammurus  {i\ei8LT\y 
as  large  as  the  eastern  gray  squirrel),  with  a  more  slender  body  and 
shorter  tail.  Ears  high  and  pointed.  Mammse,  six  pairs  (P.  |,  A.  |, 
1.  1  =  12).  Color  above  brown,  grizzledand  annulated  with  black  in  a 
vermicular  pattern;  darkest  anteriorly,  and  most  grizzled  and  ver- 
miculated  posteriorl3\  Nape  and  sides  of  neck  silver  gray,  this  color 
prolonged  backward  above  the  shoulder  in  the  form  of  stripes  which 
are  sometimes  faintly  traceable  to  the  root  of  the  tail,  though  usually 
ending  about  the  middle  of  the  body.  Ears  black  outside,  grayish  or 
faintly  rust}'  inside,  and  along  posterior  border.  Top  of  head  bister, 
slightl}'^  dusky  above  orbits,  which  are  encircled  by  white.     Sides  of 


« OTOSPERMOPHILUS  GRAMMURUS  COUCHII  (Baird). 
NEUVO    LEON    ROCK-MQUIRRKL. 

Sj}ermophilus  couch ii  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  ISiVS,  p.  332. 
Slj}ermophilus'\  grammurus  couchii,  Allen,  Bull.  Amer.  Miis.  Nat.  Hist.,  VIII, 

p.  68,  April  22,  1896. 
Spermophilus  grammurus  couchii^  Miller  and  Rern,  Proc.  Bost.  Soc.  Nat.  Hist., 

XXX,  Dec,  1901,  p.  50  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
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bead  grayish,  mixed  with  yellowish  brown.  The  tail  which  is  less 
bushy  and  shorter  than  in  O,  granwmruin^  is  3'ellowish  gni}',  the  lateral 
hairs  thrice  annulated  with  black.  Feet  yellowish  gray.  Under  sur- 
face of  body  grayish  white.  The  interscapular  region  is  often  blackish, 
more  or  less  vermiculated  with  pale  annuli.  Length,  410  mm.;  tail 
vertebrae,  170;  hind  foot,  55;  ear  above  crown,  21;  ear  above  notch, 
27;  length  of  head,  62.     Skull,  57  by  34  mm. 

Remarks, — Seventy -one  specimens  were  collected  from  May  10  to 
July  13, 1894.  The  greater  portion  of  these  had  acquired  the  summer 
pelage  at  the  time  of  capture,  though  many  had  not  finished  the  molt. 
It  was  observed  that  those  living  on  the  high  mountains  were  latest  in 
molting.  Young  were  being  born  during  the  whole  of  this  period. 
In  coloration  they  closely  resemble  their  parents  at  the  same  season. 
The  stripe  on  the  shoulders  of  this  species  is  an  interesting  indication 
of  its  relationship  to  the  striped  ground-squirrels.  Some  of  the  speci- 
mens, taken  near  the  last  monument,  had  a  strong  odor  resembling 
vanilla,  from  digesting  vegetable  food. 

Record  and  mea*\iremenln  of  SI  specimens  of  Otospermophilus  beecheyi. 
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60873 

60873 

1216 

82Mh 

6620 

1220 

60896 

60896 

1239 

828.V> 

6621 

1240 

(0)44 

60944 

3538 

63057 

3565 

63058 

3584 

60899 

60699 

3586 

61318 

61318 

3615 

61640 

Alcoholic 

3619 



63060 

3620 

61641 

61641 

3621 

63061 

3628 

S'iHefr 

w;22 

1391 

6IS98 

frf)H98 

1396 

(iOMl 

60941 

1440 

82896 

6625 

1449 

60874 

60874 

1450 

82906 

6626 

1451 

8291ft 

6627 

1453 

60942 

60942 

1454 

82926 

6628 

1468 

a  Mammee  6  pairs. 

('ount; 
.do. 
-do. 
-do. 
.do. 
.do. 


San  Diego 


Jaeuniba  Si>rings,  near  Monu- 
ment No.  233. 


.do. 
.do. 
.do. 


Nachoguero  Valley,  near  Mon- 
ument No.  2. 


.do. 

.do. 

.do. 

.do 

.do. 

.do. 


Laguna.    San 
California. 


Dlcgo   County, 


...do 

...do 

...do 

...do 

...do 

. .  .do I  June  17  I 
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Date. 


Sex  and  I 
I     age. 


«— 

o 

"O 

c 

Iff 

J3 

11 

'5 

^ 

X 


1894. 
May  10 

May  13 

May  10 
May  12 
May  14^ 
...do. ..I 
May  18 


mvi. 
n9ad.    397 

a  9  ad.    430 
9  ad. 

9. 
9  ad. 
9  ad. 
9  ad.  '  409 


402 
241 

397 


157 

167 
173 
168 
174 
159 
156 


mm.  I  mm. 
55  I    19 


May  22 
May  24 
May  25 
June    1 

June  2 

...do... 

June 

June 

June 

June 


(fad.  ' 

d  9  ad.  432  I  166 

9  ad.  ,  420   177 

9  ad.  385   158 


54  ; 
53  , 
54 
52 

45  I 
54 


20 

19 

20 

I'J 

19.6 

16 


2  ' 
3 
June  12 


June  14 
June  15  I 
...do... 
...do... 
...do...! 


9  ad. 
9  ad. 
cf  ad. 
9  ad. 
9  ad. 
9  ad. 
9  ad. 

9  ad. 
9  ad 
9  ad. 
09  ad. 
9  ad. 
9  ad. 


415  ■ 

425 

433 

3:0 

400 

390 

405 

425  I 
412  I 
420 


167  I 
180  I 
178  I 
157  ' 
170 
163  I 
ICO 

175  j 
156  I 
172  I 


423  I 
415 


177 
180 


55  I 
55  ; 
54 

55 
51 
55 
51 
53 
52 
53 

55 
54 
53 
56 
56 
55 


21 
21 
20 

18 
19 
19 
18 
20 
18 
20 

21 

20 

19 

19 

21.5 

19 


cHead  and  body,  256  mm. 
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Ri'rtn'd  and  ineannrnnents  of  SI  specimens  of  QtosperuiophihiA  heechetji — Continued. 


MustMim  num- 
ber. 


61179 

61182 
61188 
61184 
61185 
60847 
60848 


si 


Ijooality, 


61179     3702  j  San  Isidro  Ranch,  Lower  Cali- 
fornia. 

61182  ,  3719  I do 

61183  !  3720  I do 

61184  i  8721  1 do 

01185  '  3723  I do 


60817 
6084K 


.do. 


3755  I 

3789  I  Edge  of  Pacific  Ocean,  at  Mon- 
ument No.  258. 


Date. 


Sex  and 
'      age. 


June  28        9  ad. 


June  29 
....do.. 
....do... 
June  30  | 
July    2  ' 
July  13  I 


rfad. 
(fad. 
9  ad. 
cf  ad. 
rfad. 
cfad. 


mm. 
400 

440 
403 
396 
418 
403 
420 


—  > 


i  I 


It- 


mm.  I  mm. 
167    54 


179 
163  I 
150 
168  I 
173  I 
182 

I 


SI 


mm. 
19 

22 
21 
20 
21 
20 
21 


Genus  CITELLUS  Oken  (1816). 

OUellm  Oken,  Lehrbuch  der  zoologie,  II,  181t>,  j).  842. — Allen,  Bull.  Am.  Mus. 
Nat.  Hiat.,  XVI,  p,  375,  Oct.  11,  1902. 

Type. — Mus  (itelhis  Linnaeus. 

Size  medium  or  small.  Form  varying  from  stout  or  squirrel-like 
to  slender  and  weasel-like.  Tail  variable.  Cheek-pouches  always 
present,  and  large.  Manus  with  four  well-developed  toes  and  a  rudi- 
mentary thumb,  of  which  the  claw  may  be  either  present  or  absent. 
Skull  lighter  than  in  Cynomys^  but  more  strongly  built  than  in  SciurxiH 
or  Eutamids^  and  with  the  post-orbital  processes  slender  and  directed 
backward  and  downward;  plane  of  the  molar  turned  outward;  zygo- 
matic arches  spreading.  Upper  premolars  two,  but  the  first  premolar 
simply  rounded  and  single  rooted,  never  more  than  about  one-third  of 
the  size  of  the  second.  Character  of  the  pelage  and  pattern  of  colora- 
tion variable. 

Babgenns  ICTID0MT8  Allen. 

Ears  generally  small,  sometimes  rudimentary;  tail  long,  cylindrical,  or  narrow 
and  flattened,  or  quite  broad,  with  the  hairs  one-half  to  three-fourths  the  length  of 
the  body;  skull  very  long  and  narrow;  first  upper  premolar  usually  rather  small, 
and  the  dentition  not  heavy.  Species,  »9.  teretlcauduM,  S.  mejicanm,  S.  tridecem  UneatuSf 
S.  frankl'mi.     (J.  A.  AUen.o) 


«  Monographs  of  North  American  Rodentia,  1877,  p.  821.     (St»e  Merriam,  Science, 
n.  8.,  II,  p.  418,  September  27,  1885.) 
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CITELLUS  TRIDECEMLINEATUS  TEXENSIS  Mcrriaxn. 
TEXAS  THIRTEEIILIKEI)  OROUND-SaUIBREL. 

SpermophUus  tridecenilineatxis  texeiisi^t  Mehriam,  Proo,  Biol.  80c.  VVashingrton,  XII, 

p.  71,  Mar.  24,  1898  (original  deBt'ription). — Miller  and  Rehn,  Proc.  Bost. 

Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  56  (Syst.  Results  Study  N.  Am. 

Mam.  to  close  of  1900). 
[Spermophilns  tridecemlineatiisl  texensis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II, 

1901,  p.  101.  (Synop.  Mam.  N.  Am.) 

Type-hicality, — Gainesville,  Cooke  County,  Texas.  (Type,  skin  and 
skull,  No.  WW^  collection  of  Dr.  C.  Hart  Merriam.) 

Geographical  range. — Lower  Austral  zone  in  southern  Texas. 

The  original  description  of  CiteUun  trideeeniUneatu^H  tcvf^^His  reads 
as  follows: 

C/iarac/fT«.— Similar  to  S.  tereHraudns,  but  smaller;  ground  color  of  upi>er  parts, 
including  base  of  tail,  redder;  middle  stripe  of  underside  of  tail  uniform  deep  reddish, 
not  grizzled  with  black;  no  yellowish -olive  tinge  in  any  pelage  and  less  seasonal 
difference  in  color  than  in  any  of  the  other  forms.  — 

Color. —  Whiter  pelage:  Ground  color  of  upper  parts,  including  base  of  tail,  rich  deep 
ferruginous  or  rusty,  slightly  grizzled  with  black  hairs;  nose  grayish,  slightly  griz- 
zled with  rusty;  sides  of  neck,  feet,  and  underparts  buffy;  head  marblings,  dorsal 
stripes  and  spots,  chin  and  lips  buffy-white;  rusty  underside  of  tail  sometimes  partly 
hidden  by  buffy  tips.  Summer  pelage:  Similar  to  winter  pelage,  but  ground  color 
duller  and  light  stripes  and  spots  more  buffv.  (Proc.  Biol.  Soc.  Washington,  XII, 
p.  71.) 

Remarks. — Dr.  J.  A.  Allen,"  referring  to  specimens  collected  in  Bee 
County,  Texas,  by  Mr.  J.  M.  Prlour,  observes:  '*  In  coloration  they 
are  not  distingui^fha])le  from  Minnesota  examples." 


FlO.    50.— CtTELLI'S    TRIDECEMLINKATrS.      FORT  SNEI-LTNO,   MINNESOTA.      (CAT.   N(>.  37212.    T.S.N.M.^ 
a,  DORHAL   VI KW;   h,  VKNTRAL  view. 

The  following  description  of  S.  tridecemUneaUisA^  based  on  specimens 
collected  by  the  writer  at  Fort  Snelling,  Minnesota:  hize  rather  large. 


"Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  No.  2,  Ai)ril  29,  1891,  p.  223. 
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I 


328 


BULLETIN    56.  TTNTTED    STATES    NATIONAL    MUSErM. 


Fl«.   51.— (^ITELLrSTRIDECEMLlNEATrs.      KoRT  SNELI^ 

IN«,  Minnesota.    (Cat,  No.  37212.  r.S.X.M.) 


Ijcnj^th,  290  mm.;  tail,  108;  hind  foot,  40.  The  fifround  color  of  the 
upper  surface  is  clove  })rown,  fading  with  wear  to  prout.s  brown;  on 
this  there  are  about  eight  continuous  lines  of  brownish  white,  alter- 
nating with  about  seven  rows  of 
light  spots.  Under  surfaces, 
including  feet  and  inner  aspect 
of  limbs,  clay  color.  Tail  slen- 
der, subterete,  with  the  hairs 
brown  at  base,  }>anded  with 
black,  and  tipped  with  yellow- 
ish. 

Craiilal  and  drnUil  charac- 
Urn, — The  skull  Ix^ars  a  greater 
resemblance  to  that  of  Tainhin 
Htrhitm  than  do  those  of  the 
other  species  of  the  genus,  notwithstanding  the  presence  of  two 
upper  premolar  teeth,  the  first  of  which  is  functionally  developed 
and  mther  large.  Skull  elongated,  tapering  anteriorly,  with  small 
audital  buihe,  and  a  long,  narrow  intei-pterygoid  space.  The  lateral 
teeth  are  not  set  so  obliijuely  as  in  Citellm  teretieaudm.  Figs.  50  and  51 
show  the  skull  of  typical  Citellui<  tridecewlineaivR. 

ICTIB0M0IDE8,  new  labgenas. 

Ti/pe. — \Sc\UTu»\  mexiaiintM  Erxlebkx,  Syst.  Rcjifni  Aniin.,  I,  1777,  p.  428 
(=Citelhis  mfxiraniuf). 

CIuiracterH, — Intermediate  between  Ididouiya  2indiXer()HpermophUyi<^ 
with  tail  resembling  ()to^perTiioj)hihis.  Braincase  broader  than  in 
JctidotnyH^  its  breadth,  measured  at  roots  of  zygomata  below,  greater 
than  the  distance  from  posterior  ])order  of  occipital  condyle  to  molar 
teeth;  skull  higher  in  frontal  region,  with  rostrum  more  depressed, 
and  nasals  relatively  longer,  fhe  internasal  suture  measuring  consider- 
ably more  than  the  distance  from  front  premaxilla  to  anterior  pre- 
molar; audital  bulhe  larger.  Compared  with  Xero}<])ermophilns  these 
differences  are  exactly  reversed.  Color  pattern  likewise  intermediate. 
Tail  three-fourths  the  length  of  head  and  bodv,  somewhat  flattened, 
and  bushy. 

CITELLUS  MEXICANUS  PARVIDENS  (Mearns). 
RIO  OKAHSE  OROUND-SaTrniREL;   SKALL-TOOTHED  OR0nin)-8aXIIRREL. 

Spermopldlu^  mexicanus  jmrvidenH  Mearnm,  Vtoc.  T.  S.  Nat.  Muk,  XVIII,  p.  443, 
May  23,  1896  (advance  sheet  publislied  March  25,  1896;  original  deacTip- 
tion). — Miller  and  Rehn,  l*roc.  Host.  Sot*.  Nat.  Hint.,  XXX,  No.  1,  Dec.  27, 
19()1,  p.  52  (Syst.  Result**  Study  N.  Am.  Mam.  to  close  of  1900). 

SpermophibiH  nuTicanus^  Bairj),  Mam.  N.  Am.,  1857,  p.  319;  U.  8.  and  Mex. 
Bound.  Surv.,  II,  Pt.  2,  Mam.,  1859,  p.  39.— Allen,  Pn)c,  Bost.  Soc.  Nat. 
Hist.,  XVI,  1874,  p.  291  (in  part) ;  Monogr.  N.  Am.  Rodentia,  1877,  p.  868 
(in  imrt);  Bull.  Am.  N.  Am.  Mue.  Nat.  Hist.,  Ill,  No.  2, 1891,  p.  223  (Texas 

utu]  TflnifliilinM^-   VT    1««4    t»    1«*>  ^TlviwjV 
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[Spermophilus  mexicantis]  parvidenH^  Klliot,  Field  Col.  Mus.,  Z(K)1.  Ser.,  II,  1901, 

p.  99  (Synop.  Mam.  N.  Aui. ). 
[CiieUus  mexicaniui]  parvidenSj  Elliot,   Field  Col.   Muh.,   Zool.  Ser.,  IV,   1904, 

p.  146  (Mam.  of  Mid.  Am.). 

Type-locality. — Fort  Clark,  Kinney  County,  Texas.  (Type,  skin 
and  skull  (fig.  52),  No.  63073,  U.S.N. M.) 

Geographical  range. — Tamaulipan  Fauna  of  Texas  and  Mexico. 
Found  on  the  Rio  Grande  from  the  mouth  of  the  Devils  River  to 
Brownsville  and  north  along  the  Gulf  coast  to  Corpus  Christi. 

Description. — Size  larger  than  a  Xerospetiriophihis^  but  smaller  than 
Citelhts  mexlcanuH  Erxleben;  pattern  similar;  colors  paler,  with 
under  surfaces  white,  not  washed  with  yellowish  brown;  tail  bushier, 


PlO.  62.— ClTELLUS  MBXICANU8  PARVIDENS.      (TYPE,  CAT.  No.  63073.  I'.S.N.M.) 

a,  Dorsal  view;  6,  Ventral  view;  c.  Lateral  view. 


its  hairs  with  two  instead  of  three  black  annuli,  and  grayish  instead 
of  yellowish  tips.  Above,  with  about  nine  obscure  and  interrupted 
.white  stripes  on  an  olivaceous-gray  ground.  Tail  flattened  and 
bushy,  except  at  the  base,  which  is  cylindrical;  color  grayish  white, 
mixed  with  black,  the  lateral  hairs  twice  banded  with  black,  the  outer 
band  twice  as  wide  as  the  inner.  Ear  conch  short.  Head  hoary 
grayish,  with  end  of  nose  yellowish  and  orbital  ring  white.  Under 
surfaces  white.     Iris  hazel. 

Specimens  from  the  Gulf  coast  are  yellower  and  more  heavily  col- 
ored than  those  from  Kinney  County,  Texas. 


ly.u) 
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lUnjffl  nnd  iiifnnnr*  inrnU  of  JS  xjffriiiiniJt  oj  i'Mln$  mexicanus  jxtrridats. 


MfiM;fjin  num- 


ri3073 


63074 

63074 

114651 

114651 

63075 

63075 

63076 

6:«>76 

««77 

63077 

HiGOii 

Mfi03 

MKIiO 

Ah'Ohollc 

nHi'2i> 

H4625 

mvn) 

H4626 

H4'»27 

H4627 

WM31 

Alccihollf 

11162H 

11162H 

111629 

111629 

111G30 

1 1 1630 

111631 

111631 

111682 

11HW2 

lllOIW 

llir»33 

UK'Mlity. 


Dat<\ 


Sex  and 
age. 


'£M1     Fort  Clark.   KInnev  County.        ^'^• 

Texan Mar.  21  "-fad. 

2313   «lo do...  fe9ad. 

2:j15    do Mar.  27  cf  ad. 

2321    do Apr.  15  -fad. 

2329   do Apr.  24  9  ad. 

2332     ....do May   18  c^  ad. 

189S. 

'VVtS   do Mar.  19  9  ad. 

4:«>4  ' do Apr.   11  fad. 

4367    do Apr.   12  -fad. 

4:^68  I do do . . .  cf  ad. 

4369   do do....  9ad. 

4370  I do Apr.  13  9  ad. 

''44    do June    3  cf  ad. 

''45    do do...  9ad. 

I  'M6  j.  ...do June    4  1  9  im. 

'/47  ' do '....do.. -I  cfad. 

'MH   do June    6  1  9  im. 

'M9  I do do. ..I  cfad. 


5      2f     -^-S 

c 


325       130 


303 
310 
303 


302 
290 
280 
300 
272 


125 
118 
124 


258       107 


mm.  I 
44  I 

42  I 
39 

41  { 
40  I 

42  ! 


123  I 

124  < 

105  ! 
95 

106  , 


c  c 

II 
x' 

mm. 
3.5 
3.5 
4 

4.5 
3.8 
4.5 


38 

*"! 

36  I 

41  i 


'•Irl.M  lui/A'l,     Typr. 
/'Head  nnd  body,  180 mm. 


<•  Head  and  body,  143  mm. 

rfOolkH'ted  by  LouIh  di  Zerega  Mearna. 


Snbgenas  XEB08PEBMOPHILV8  Merriam. 

Xennq>ermophilm  Mekriam,  Proc.  Biol.  Soc.  Washington,  VII,  p.  27,  Apr.  13, 
1893  (original  description). — Elliot,  Field  Col.  Mus.,  Zool.  Sen,  II, 
nK)l,  p.  95  (Synop.  Mam.  N.  Am.);  IV,  1904,  p.  143,  fig.  25  (Mam.  Mid. 
Am.). — Miller  and  Kehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
HK)1  p.  46,  footnote  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

C/uirarttn'H,-  -Small-sized,  slender  jjf  round -squirrels,  usually  having 
the  tail  less  than  half  the  length  of  the  head  and  body.  Skull  short, 
broad,  and  highly  arched;  broad  interorbitally;  rostrum  short;  nasals 
l)road;  auditiil  ])ulhe  very  large;  and  postpalatal  notch  long  and  narrow. 
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CITELLUS  SPILOSOMA  ARENS    (Bailey). '' 
EL  FA80  SPOTTED  OEOUlTD-SaniRREL. 

Spermophilus  spilosoma  arens  Bailey,  Proc.  Biol.  S(X'.-Wa.<?hing:ton,  XV,  p.  118, 

June  2,  1902  (original  dcFcription). 
CHtflhts  spilosoma  aretis  Mii4.br  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXXI, 

No.  3,  Aug.  27,  1903,  p.  75  (Syst.  Results  Study  N.  Am.  Mam.  during  the 

years  1901  and  1902). 

Turn  (gopher)  or  Uron  (oflScer)  of  the  Mexicans. 

Geographical  range, — Sonoran  Zone,  in  southwestern  Texas  and  the 
adjacent  parts  of  Mexico — the  Eastern  Desert  Tract. 

Description. — Size  small;  form  slender.  Tail  terete  at  base,  some- 
what flattened  and  bushy  at  extremity.  Feet  (Hg.  58)  small.  Ears 
reduced  to  short  rims.  Length,  240  mm.;  tail  vertebrae,  80  (to  end 
of  hairs,  100);  hind  foot,  35;  head,  43. 
Skull,  39  by  23.5.  Mammae,  5  pairs. 
Iris  hazel.  Dichromatic,  with  reddish 
and  grayish  color-phases.  Pattern 
spotted  above,  with  ill-defined  white 
spots  arranged  in  longitudinal  series. 
Ground  color  nearly  uniform  vina- 
ceous-cinnamon,  or  rusty  brownish 
gray,  according  to  the  phase  of  color- 
ation. Under  surface  and  sides  of 
head,  except  a  longitudinal  infra- 
orbital stripe,  white.  Tail  vinaceous- 
cinnamon  above,  except  at  the  tip, 
where  the  hairs  are  broadly  banded 
with  black  and  tipped  with  yellow; 
under  surface  of  tail  yellow. 

Cranial  and  dental  characters, — 
Those  of  the  subgenus  Xei'osper- 
mophihts^  constituted  by  Doctor  Merriam  for  the  reception  of  the 
spilosoma  group,  of  which  Citellus  moharertsix  (Merriam)  is  the  t3'pe. 
Skull  with  shortened  rostrum,  broad  nasals,  narrow  interpterygoid 
space,  sharply  elevated  supraorbital  rim,  and  heavy,  obli(iuely-set 
teeth.  The  first  upper  premolar  is  much  larger  than  in  Aittino- 
Hpi>rmopliilus^  and  about  as  in  Citellus  teruticaudus. 

Re-marks, — The  hair  is  short  and  coarse  at  all  seasons.     In  winter 
there  is  some  under  fur,  and  thennder  surfaces  are  well  covered;  but 


Fig.  53  — C'lTELi.rs  hpilosoma  arkns.  Fort 
Hancock.  Texas.  (Cat  No.  &x.\k\  r  S. 
N.M.)    (I.  FoREFtM)T:  6,  Hindfout. 


oThe  subepecific  name  spilosoma  was  restricted  by  Merriam  (N.  Am.  Fauna,  No.  4, 
p.  37,  Oct.  8, 1890)  to  the  animal  occurring  in  northern  Mexico  and  extreme  western 
Texas.  In  describing  ^* Sj>ermophilus  sj)ilosoma  luarginatus,''  a  new  pubs[)ecies,  from 
Alpine,  Texas,  Mr.  Bailey  says  that  it  is  "Similar  to  the  dark,  typical  form  of  spilo- 
soma from  northeastern  Mexico,  but  smaller  and  brighter  colored,"  tlie  inference 
being  that  he  has  refixed  the  type-locality  of  CiteUus  sjjilosotfm  »pilo»oma  to  "north- 
eastern Mexico." 
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in  summer  the  Imir  is  remarkably  short  and  coarse,  scarcely  covering 
the  skin  of  the  ventral  surface.  In  a  few  specimens,  taken  at  this  sea- 
son, the  white  spots  are  wanting,  the  upper  surface  being  vinaceous- 
cinnamon,  with  a  few  black  hairs,  and  a  finer  sprinkling  of  white,  from 
hoary  tips  or  annul!  to  the  hairs. 

Hahlts  and  local  dUtrlhidlon. — At  Fort  Hancock,  on  the  Rio  Grande, 
in  the  Eastern  Desert  Tract,  this  ground-squirrel  was  extremel}'^  abund- 
ant. Many  of  those  trapped  in  June,  1893,  were  found  completely 
cooked  by  solar  heat — to  such  an  extent  that  they  fell  from  the  trap  in 
pieces  when  lifted  from  the  hot  sand,  where  they  had  been  exposed  to 
the  sun's  heat  but  a  few  hours.  In  February  and  March,  1892,  we  found 
it  abundant  at  El  Paso  and  at  old  Fort  Bliss,  Texas.  It  was  found  at 
every  camp  east  of  the  San  Luis  Mountains,  excepting  Big  Hatchet 
Moimtain.  It  was  common  at  the  altitude  of  1,600  meters,  below  tim- 
ber line,  on  the  east  side  of  the  San  Luis  Mountains. 

CITELLUS  SPILOSOMA  ANNECTENS  (Mcrriam). 
PADRE  ISLAND  OROlTKD-BaxnRBEL. 

Spermophilns  »p!lo8oma  annectens  Merriam,  Proc.  Biol.  Soc.  Wash.,  VIII,  pp. 
132,  133,  Dec.  28,  1893  (original  description).— Allen,  Bull,  Am.  Mus.  Nat. 
Hist.,  VI,  Art.  VI,  May  31,  1894,  pp.  182,  183  (Mustang  Island,  Texas).— 
Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901, 
p.  54  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Sperrnophilus  spilosoma]  annectanSj  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901, 
p.  97  (Synop.  Mam.  N.  Am.). 

Type-locality. — Padre  Island,  Cameron  County,  Texas.  (Type,  skin 
and  skull,  No.  JJtiJ^  U.  S.  National  Museum,  Biological  Survey 
Collection. 

(reograp/iical  range. — Southern  coast  region  of  Texas  (Padre  Island, 
Mustang  Island,  and  adjacent  mainland).  • 

The  original  description  is  as  follows: 

General  characters. — S.  armectens  is  about  the  size  of  S.  spilosoma  major,  which  it 
resembles  in  coloration  and  markings,  though  the  i)elage  has  a  grayish  cast,  suggest- 
ing *S'.  obsoletus.     Ear  a  mere  rim,  about  3  mm.  high  at  highest  point. 

Color. — Upper  parts  dull  grayish  brown;  back  beset  with  ill-defined  buff y  spots, 
margined  posteriorly  with  dusky  in  imworn  pelage;  underparts  soiled  white.  ICye- 
lids  white.  Tail  concolor  with  back  or  a  little  more  fulvous,  its  distal  half  or  two- 
thirds  bordered  with  a  subapical  black  band,  beyond  which  the  tips  of  the  hairs  are 
buffy  ochraceous.  Immature  specimens  and  young  of  the  year  are  more  brownish 
than  the  adults  and  show  the  spots  much  more  distinctly,  as  usual  in  the  spilosoma 
group. 

Orankil  and  denial  characters. — Compared  with  S.  spilosoma  major,  the  skull  of  X 
annectens  is  longer,  but  is  actually  as  well  as  relatively  narrower  across  the  zygomatic 
arches,  particularly  anteriorly,  where  the  anterior  roots  are  pinched  in  as  in  Jciido- 
mys;  frontals  broader  in terorbi tally;  fronto-nasal  region  more  convex;  supraorbital 
foramina  usually  completely  inclosed;  postorbital  processes  more  strongly  decurved; 
audital  bullae  smaller;  postzygomatic  notch  almost  obsolete;  rostrum  broader  across 
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the  base,  with  the  lateral  angle  less  marked.  Under  jaw  larger  and  heavier,  with 
posterior  edge  of  inflected  angular  process  broader,  shorter,  and  less  transverse.  The 
cranium  as  a  whole  is  narrower  and  higher  than  in  any  known  member  of  the  sub- 
genus Xerospemiophilus. 

The  dentition  is  unusually  heavy  for  the  subgenus,  and  the  crown  of  the  last  upper 
molar  is  abqut  as  long  antero-posteriorly  as  transversely.  The  first  upper  premolar 
is  about  one-third  the  size  of  the  second.  In  all  of  these  respects,  except  the  char- 
acter of  the  angular  process  of  the  mandible,  the  cranial  peculiarities  of  S.  annectens 
depart  from  the  S.  spilosoma  type  and  resemble  the  S,  mexicana  type. 

GetwrtU  remarks. — Fourteen  specimens  of  this  animal  are  in  the  [U.  8.]  Depart- 
ment [joi  Agriculture]  collection,  thirteen  from  Padre  Island,  Texas,  and  one  from 
the  mainland  at  the  mouth  of  the  Rio  Grande.  Padre  Island  is  a  long  spit  of  sand 
in  the  Golf  of  Mexico,  just  north  of  the  mouth  of  the  Rio  Grande.  (Proc.  Biol.  Soc. 
Washinjjton,  VIII,  pp.  132, 133.) 

CITELLUS  SPILOSOMA  MACROSPILOTUS  (Mcrriam). 
APAOH£  OR0nin)-8aiIXKREL. 

S}>ermophilus  ttpilosoma  iruurospitotuM  Merriam,  North  American  Fauna,  No.  4, 
Oct.  8, 1890,  p.  38  (original  description;  normal  or  reddish  phase,  from  Oracle, 
Pinal  County,  Arizona). — Miller  and  Rehn,  Proc.  Bost.  iSoc.  Nat.  Hist., 
XXX,  No.  1,  Dec.  27, 1901,  p.  55  (Syst.  Results  Study  N.  Am.  Mam.  to  close 
of  1900). 

SpermophUus  canescerut  Merriam,  North  American  Fauna,  JN^o.  4,  Oct.  8,  1890, 
p.  38  (grayish  phase,  from  Willcox,  Cochise  County,  Arizona). 

Spermophilus  (Xerospennophilus)  microspiloius^  Elliot,  Field  Col.  Mus.,  Zool.  8er., 
II,  1901,  fig.  21  (Synop.  Mam.  N.  Am.). 

[Spennophilus  8pilo8oma]  microsjnlotu^,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II, 
1901,  p.  96  (Synop.  Mam.  N.  Am.). 

Citellus  {Xeroapermophilus)  s.  microspilotuSj  Elliot,  Field  Col.  Mus.,  Zool.  Ser., 
IV,  1904,  pp.  144,  145,  fig.  25  (Mam.  Mid.  Am.). 

Type-locality, — Oracle,  Pinal  County,  Arizona.  (Type,  skin  and 
skull,  No.  Hisi  i"  the  U.  S.  National  Museum,  Biological  Survey 
Collection). 

G(o(jrap}dt'al  range. — Sonoran  Zone,  \i\  the  Elevated  Central  Tract. 

DtHcrlptlon. — Much  darker  and  more  strongly  colored  than  the 
typical  form  of  the  Eastern  Desert  Tract.  Length,  220  mm. ;  tail  ver- 
tebne,  75  (to  end  of  hairs,  95);  hind  foot,  30.  Skull,  35  by  22.  Mammae, 
five  pairs.  Ground  color  russet-brown,  mixed  with  a  few  light-tipped 
hairs.  Spots  large,  roundish,  and  far  apart.  Tail  concolor  with  the 
Imd}'  on  its  proximal  half;  v'ellow,  ringed  with  black,  on  terminal  half; 
Hnd  yellow  beneath.  Feet  and  under  surfaces  white.  Skull  (fig.  54) 
apparently  smaller  and  relatively  broader  than  in  the  typical  form. 

The  gray  phase,  ''  Spefinophilua  anie^d'na^''^  is  described  hy  Doctor 
Merriam  as  follows: 

Color. — Upper  parte  drab-gray,  much  obwcured  by  hoary;  headanci  face  hoary;  back 
everywhere  covered  with  transversely  elongated  whitish  markings,  which  are  much 
crowded  an(i  tend  to  run  together  laterally,  forming  transverse  wavy  bars,  Beparate<i 
by  narrower  dark  wavy  lines,  consisting  of  the  dark  tips  of  the  hairs.     Eyelids  and 


334 


BULLETIN    :a\,   INITKI)    STATKS    NATIONAL    MTSEUM. 


iin<l(*r|iartf<  iihii«\  Tail  aNi\«*,  ^n7.r\M  Krayinh  drab,  iiiixtHi  with  blackinh  on  the 
terminal  thini  an<l  )»onlcn*<l  with  huffy;  tail  Inflow,  huffy  with  a  mibmarginml  black- 
iuli  l>an<l.     (  North  Arn«»riran  Fauna,  No.  4,  p.  :W. ) 

IlithitM  4tml  hh'til  ilifitrihntinn,  I  tiivstHaw  the  Apache  If  round-squirrel 
lH»t\v(M»ii  Mountain  Spring  and  the  San  Pcnlro  River  at  Tre»  AlaiiiOH, 
April  s,  18.S5.  A  week  later  I  met  with  it  In^tween  Lordxlmr)^,  New 
Mexieo,  and  Alkali  Flat  to  the  westward,  when  cn)H8in^  a  »erit»«  of 
rid^e>  roven»d  ratlier  M*antily  with  the  creosote  hush  ((\fvlllni  tridetk- 
tata),  where  the  hurrows  of  this  sjieeies  were  ahundaut,  and  the  ani- 
maU  tlieins4*lves  often  se«'n  and  heard.  It  was  almndant  April  18  to 
24,  lss;»,  at  Heminjr.  New  Mexico,  livinj^  under  mesquitos.  While 
marching  from  Ix)rdsburj(  to  Steins  Pa^w,  April  27,  1885,  we  found  thin 


fTM  .      •    I 

N 


-  N  M 


I    »    S..I-IA     S<«><«R*      N»«R    HON!  t|»ST  N«»    Hi 
IM  \lNTl.  (I     \IIM      <      l.4TIR4i     \IIM 


)^'r(»iind  H4|iiirrrl  iilMUKlaiit,  und  it**  li^piii^  \\lii**lle  uii**  (Hintinimll\  lietinl 
a«»  ur  im*****!  1»\.  TIh-  >«»ini^  wnv  ofim  mtii  during  our  march  from 
.sii-iiiH  Ta^''.  Nrw  Mrxiio,  to  >an  >imon,  Ari/onu,  April  *J^,  l^s'»;  and 
llir  uniiral  wh^  al^i  ol»Mr\«Ml  nn  ilir  plain  ca^t  of  hrapNin  Summit, 
on  the  >4»iiili«rii  Pat  itic  Kailroad,  Arizona. 

Ill  follow  in^  the  Mrxiran  liotiiidar\  Lin«*  \\c  n«»\cr  found  thi<«  ^HMind* 
*M|uirr»'l  ahtindant  rxrrpt  mm  iIm*  »ia\H  ulim  w«»  rro'.s««d  the  San  Sim<m 
\'alh'> .  riirtr  it  wan  i  mil  itiuall\  •»r«ti  rtiiiniii^'  from  one  creonote 
hti<«h  to  uiiothri. 
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MtiuniremenUt  of  St  HperimeiiH  of  07e//«j<  tipitonoma  ammj  annerteiis^aml  macro»p'dotnft. 


MiiiHMiin 
number. 


a 

«  . 


L<X'Mllt.V. 


I>ati'. 


Skin.  Skull,  q 


21041   86063  2339 


21019 
21033 
21086 
21084 
21038 
21089 
21032 
2108'> 
21037 

20090 
20089 
20091 
20906 
20304 
21316 
20W7 
20306 

20805 
20303 
21334 
20510 

21317 
20511 
20740 
20509 
20612 

21477 

20677 

30410 


aorr*  :i.v<7«  k^ 


36082  2357 

36076  2864 

36078  2365 

36076  2370 
36060  2374  , 
S6061  2400 
36074  2408 

36077  2407 

36079  2408 

37043  1428 

36457  1477 

35458  1489 

35544  1560 

35560  1601 

87044  1616 
35584  .  1&43 

35613  1666 

36608  1686 

35597  1687  ' 

37W5  1707 

85913  1774 

87046  1792 

35914  1827 

37047  1842 

a5741  1861 
35738  I  186K 

36304  2M2 


Sex  and 


I 


CiteUus  fpiUmtMa  ami». 

Fort  Hancock.  El   PajH»  County, 
Texax. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do . 


1893.     I 
June  15 

June  23 
June  24 

....do... 
June  25 
June  26 

....do.., 
June  28 
June  29 

....do... 


Kl  I*H»«»,  Texan 

do 

do 

Monument  No  15  . 

do 

do 

do 


Falomas  Lakes.  Chihuahua.  Mex 

iC'O 

Monument  No  40 

do 

do 


Do|(  Spring   Grant  (\>unt.v.  New 
Mexico 


.do- 

.do. 

.do 

.do 

.do 

.do 


While  Water  Chihuahuii  Mexico, 
f 'i//W»w  itintoMtmu  tintteiUn* 

\ji  Noria.  Santa  Cruz  River,  near 
Monument  No.  112 


1892. 
Feb  9 
Feb.  20 
Feb.  21 
Mar  21 
Mar.  29 
Apr  1 
.\pr.  6 
Apr.   \1 

Apr.  24 
. . .  do  . . . 
Apr  27 
May  23 

May  28 
June  2 
June  '6 
J  une  9 
June  10 

18iW. 

Sept    19 

IWJ 
Jun<-  16 

IHVI 

Auk.  -'4 

l'*92. 
Nov.  2.> 


I 


"9  ad. 

ft  9  ad. 

.^ad. 
<'9  ad. 
d9  «'l. 

9  ad. 

9  ad. 
••9  ad. 

cf  ad. 

rf  «d. 

/9ad. 
-fad. 
^ad. 
fad 
fad 
9  ad. 
9  ad 
f  ad. 

9  ad. 

5  ad. 

V  f  ad. 

9  ad 

V  ad. 
A  fad. 
•y  ad 

./ad 
«r'ad 

V  J»v. 

i  ad. 

f  ad. 


V  J»v. 


c  g 
^2 


J3         '   ^ 


mm.     mm.     mm.  ,  mm. 


240 

230 

2-25 

247 

237 

2.-10 

233 

254 

240  , 

221 

232 
226 
225 
235 
203 
213 
219 
235 


207 
22:? 


T2  33 

Ti  .V» 

' 84 

219         67  34 

229  ,      78  35 

32 

85 

227         69  86 

36 

I 
I 

203         73  ... 


75     32 


•iContalne<17smalHetUHes:  mammir,5|tnirH.  iriM,  hazel. 

'•('ontainedb  very  small  (etutten.    IriK.  hazel 

<*MammHv  dpairti. 

<fMammie  t>piilm;  contained  milk. 

«Mammfc  t>  pairs,  not  pregnant,  very  lat. 


4.3 

4 

3.6 

3 

3 

3 

8 


80  36.5 

.74  37 

75  37. 5 

87  35 
80  37 
H5  37.5 
73  36 

88  35 

82  3.')      ' 

M  36.5 


82  36 

n  37  8 

74  M  

85  3.5  

6.1  32  

66  34  3 

70  30  4 

HI  36  


4 

3  5 
4 
4 

8 
3 
3  5 

8.5 

4 


3.5 


;  Had  Mick  led  young. 

u  Head  and  txKly,  163  mm. 

*Tail  deformed. 

I  Hutting     Head  and  body.  165  mm. 

J^Head  and  body.  165  mm. 
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underpants  white.  Tail  above,  grizzled  grayish  drab,  mixed  with  blackish  on  the 
terminal  third  and  bordered  with  buffy;  tail  below,  buffy  with  a  submarginal  black- 
ish band.    (North  American  Fauna,  No.  4,  p.  38. ) 

Hah  Its  and  local  dlHtrihutlon, — I  first  saw  the  Apache  ground-squirrel 
between  Mountain  Spring  and  the  San  Pedro  River  at  Tres  Alamos, 
April  8,  1885.  A  week  later  I  met  with  it  between  Lordsburg,  New 
Mexico,  and  Alkali  Flat  to  the  westward,  when  crossing  a  series  of 
ridges  covered  rather  scantily  with  the  creosote  bush  ( Covillea  triden- 
tata)^  where  the  burrows  of  this  species  were  abundant,  and  the  ani- 
mals themselves  often  seen  and  heard.  It  was  abundant  April  18  to 
24,  1885,  at  Deming,  New  Mexico,  living  under  mesquites.  While 
marching  from  Lordsburg  to  Steins  Pass,  April  27, 1885,  we  found  this 


Fkj.  fvl.- 


■CiTKLM  S  SI'ILOSOMA    MA(  ROSPILOTl'S.       LA  NoRIA,  SoNORA.  NEAR    MONUMENT  No.  112.      (CAT. 

No.  :{.V<70,  r.S.N.M.)    a.  Dorsal  view:  b,  Ventral  view;  c.  Lateral  view. 


ground-S(iuiiTel  abundant,  and  its  lisping  whistle  was  continually  heard 
us  we  passed  by.  The  young  were  often  s(»cn  during  our  march  from 
Steins  Pass,  New  Mexico,  to  San  Simon,  Arizona,  April  28,  1885;  and 
the  aniiiMil  was  also  observed  on  the  plain  east  of  Dragoon  Summit, 
on  the  Southern  Pacitic  Railroad,  Arizona. 

In  following  the  Mexican  Boundary  Line  we  never  found  this  ground- 
squirrel  abundant  except  on  the  days  when  we  crossed  the  San  Simon 
Valley.  There  it  was  continually  seen  running  from  one  creosote 
bush  to  another. 
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MewnirementH  of  SI  specimens  of  CUellmt  spilosoma  arms,  anneclem,an(l  macrosjnlotus. 


MiLseum 
number. 


a 


2Z 


Lu<?Mlity. 


Skin.   Skull,     o 


CiteUus  spilosoma  arai». 


Date. 


1893. 


,  Sex  and 
I      age. 


c 

5 


"5) 


21(M1 

21019 

21033  I 

21036 

21034 

21038 

21039 

21032 

21035 

21037 

20090  I 

20089 

20091 

20308  I 

20304 

21316 

20607 

'20306 

20805 


36083  I  2339 

t 

I 
36082     2357 


Fort  Hancock,   El   Paso  County,     June  15  I  a9  ad, 


Texa«. 

.do June  23 

36076     2364  ' do i  June  24 

36078  2365  ' do |....do... 

36076  I  '2370  do I  June  25 

.do June  26 

.do... 


36080  2374 

36081  I  2400  I do. 

86074  I  2403  do  . 

36077  ,  2407  ' do. 

36079  2408  ' do. 


June  28 
June  29 
...do... 


1892. 


21334 
20510 

21317 
20511  , 
20740  I 
20509 
20512 


37(M3  ; 
35457 
35458 
36544 
35560  ! 
37044 
35584  I 
35613  I 

35608 
36597  ^ 
37045  I 
35913 

87046 
35914 
37047 
&5741 
35738 


El  Paso,  Texas i  Feb. 


1428 
1477 
1489 
1560 
1601 

1616  I do j  Apr 

1643 
1656 


1686 

1687 

1707 

I  1774 


I 


do '  Feb.  20 

do Feb.  21 

Monument  No.  15 |  Mar.  21 

do Mar.  29 

1 
6 
12 

24 


I 


do I  Apr, 

PalomaM  Lakes,  Chihuahua,  Mex      Apr. 
ico. 

Monument  No  40 Apr. 

.do do.. 

.do :  Apr    27 

May  23 


!  1792 
18-27 
1842 
1861  I 
1868  I 


Dog  Spring.  Grant  County.  New 
Mexico 

do I  May  28 


.do June    2 

.do June    A 

.do June    9 

.do June  10 

1893 
21477       36304     2M2    ...   .do Sept   19 

'  I      1H92. 

37048     1877     White  Water  ('hihuahun   Mexico.    June  lb 


20677 
30410 

20725 


(Utdltt*  ^}Uo8inna  nnHectrnn 


1H91 


4239<>  j    fiiM    Aug.  J4 

Cttdlu:*  )tpito»mt(i  niarntsptlohiti.     ;      .^g., 

35M70      K^     La  Noria,  Santa  Cruz  River,  near  ,  Nov.  2;) 
Monument  No.  112 


^9  ad. 

cfad. 
f9  ad. 
d9  ad. 

9  ad. 

9  ad. 
«9  ad. 

cf  ad. 

(fad. 

/9ad. 
cfad. 
./ad. 
cf  ad. 
<f  ad. 
9  ad. 
9  ad 
cf  ad. 

9  ad. 

5  ad. 

o<f  ad. 

9  ad 

9  ad. 
*cf  ad. 
^rfad 

ff  ad 
kf  ad 


9  juv. 

V  a»i. 

cf  ad. 

V  J"v. 

mm. 
240 

230 

[  225 
I    247 

237 
I    250 

233 
I  254 
I    210 

221 

232 

I    226 
!    225  ' 
I     -235 
'    203  I 

213 
I    219  I 
'    235  ' 
I 

I     207  ' 
,    223  , 


mm.  I  mm.  •  mm. 
80     36.5  '      4 


I 


219  1 
229  I 


21.) 


74  37 

75  37. 5 

87  35 

80  37      , 

85  37.5 

73  36 

88  I  35      ' 
82  I  35      I 

64  36.5  ^ 

82     36      ' 
71-  I  37 

74  34 
85     35 

65  32       I 

66  34 

70     36      I 
hi     36 

I 
72     33 

72  ,  35 
...      34 

67  34 


I 


I 


I      I 

75     32 


"Contained 7 small  fetuses:  mammse,5pairs.  iris,  hazel. 

b Contained  6  very  small  fetuses.    Iris,  hazel. 

<*  Mammae.  6  pairs. 

dMammse  t>  pairs;  contained  milk. 

«  Mammae  5  pair§;  not  pregnant,  very  fat. 


4.3 

4 

3.6 

3 

3 

3 

3 


4 

3.5 
4 
4 


78     35      I      3 


35      I      3. 5 
69     36      ,      3.5 
I  36  4 


3.6 


J  Ha<t  suckled  young. 

u  Head  and  body,  163  mm. 

A  Tail  deformed. 

I  Rutting.     Head  and  l>ody,  1('»5  mm. 

Ac  Head  and  body,  165  mm. 
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CITELLUS  TERBTICAUDUS  (Baird). 
TUMA  OBOUHD-84IUIRREL. 

SjtermojthUiot  tertiicaudan  Baird,  Mam.  N.  Am.,  1857,  p.  315  (origiual  deecrip- 
tion);  Rep.  U.  S.  Mex.  Bound.  Surv.,  II,  Pt.  2,  Mam.,  1859,  p.  38,  pi.  vii, 
fig.  2  (hear!  and  feet);  pi.  xxii,  fig.  4  (skall).— Allen,  Proc.  Boet.  Soc. 
Nat.  Hi»t.,  XVI,  1874,  p.  291.— Trie,  Proc.  U.  S.  Nat  Mus..  VII,  1885, 
p.  594. — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist,  XXX,  No.  1,  Dec. 
27,  1901  (Syst.  Results  Study  N.  Am.  Mara,  to  close  of  1900). 

SjtermophUns  (fdidomij^)  tereticaudus,  M barns.  Bull.  Am.  Mus.  Nat.  Hist,  I,  No.  7, 
July,  1886,  pp.  197-207  (Arizona). 

[tSf>ermophilus  { XerogpermophUus)]  terelicuudutt,  Elliot,  Field  Col.  Mus.,  Zool. 
Ser.,  II,  1901,  p.  98  (Synop.  Mam.  N.  Am.). 

[Ottelltis  (Xero8permophilu9)'\  tereticaudus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV, 
1904,  p.  144  (Mam.  Mid.  Am.). 

Type-lorality.  -  Old  Fort  Yuma,  San  Diego  County,  California  (on 
the  right  bank  of  the  Colorado  River,  opposite  the  mouth  of  the  Gila 
River  and  the  present  town  of  Yuma,  Arizona).  (Type,  skin  and 
skull.  No.  i|?J?  U.  S.  National  Museum). 

(re(Mjraph!,cal  range, — Lower  Sonoran  Zone  of  the  Western  Desert 
Tract;  from  Fort  Lowell  and  La  Osa  on  the  east  to  the  Coast  Range 
Mountains  on  the  west. 

A^wr //>//<>;?.  -Size  small.  Ijength,  250  mm.;  tail  vertebra?,  97;  hind 
foot,  8B;  ear  rim,  8;  head,  42.  Skull  38  by  24.  Form  slender;  head 
shoi-t;  ear  reduced  to  a  mere  rim;  tail  cylindrical,  with  hairs  appressed. 
There  are  5  pairs  of  mammar}'  teats  (in  one  case,  six  pairs).  Iris  dark 
brown.  Claws  purplish  black,  tipped  with  horn  color.  Color  in  win- 
ter pinkish  buff  above,  with  some  hoariness,  white  below;  tailconcolor 
with  the  body  above,  yellower  below,  and  obscurely  annulated;  feet 
white;  pelage  fine,  with  copious  under  fur  which  is  plumbeous  at  base 
and  white  at  tip.  In  summer  vinaceous-buff  above,  mixed  with  a  few 
black  and  a  few  white  pointed  hairs;  pelage  short  and  coarse,  without 
under  fur,  and  not  concealing  the  skin  below.  In  colomtion,  the 
young  closely  reseml)ie  their  parents. 

Vrtnudi  anf/  (Imttd  charactrrH, — Skull  (tig.  55)  short,  ])road,  broadly 
arched  interorbitally;  rostrum  abbreviated;  audital  buUte  large,  deep, 
and  very  evidently  lobed  by  deep  vascular  channels;  interpterygoid 
fossa  narrow;  malar  arches  very  strong  and  much  everted.  Dentition 
strong;  lateral  rows  of  teeth  approximated  posteriorly,  with  the 
molars  set  very  obliquely. 

^r///^//'Xv<.-  -Molting  begins  in  March.  Nursing  females  taken  on 
the  Colorado  Desert  during  the  last  week  of  April  and  first  week  in 
May  were  all  in  summer  pelage-  -except  the  tail,  the  last  part  to 
change.  Specimens  from  the  Tule  and  Yuma  deserts,  to  the  eastward 
of  the  Colorado  River,  are  more  reddish  than  those  taken  at  the  same 
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season  on  the  weskun  part  of  the  Colorado  Desert.  The  same  is  true 
of  the  other  mammals  living  in  those  regions. 

IlahitH  and  local  diHtrihution, — In  1885,  when  marching  with  the 
Third  Cavalry  toward  Texas  from  Fort  Verde,  Arizona,  I  first  met 
with  the  Yuma  ground-squirrel— then  onl}^  known  from  the  specimens 
collected  by  Maj.  (afterwards  Maj.  Gen.)  George  H.  Thomas,  near 
Halls  Station  on  New  River,  just  within  the  northern  limit  of  Mari- 
copa County,  Arizona.  I  saw  them  every  day  of  our  march  until  we 
arrived  at  Mountam  Springs,  a  day's  march  east  of  Tucson.  From 
this  point  eastward  to  Deming,  New  Mexico,  I  mistook  Citdlus  spilo- 
soma  macrospilotus  for  this  species,  and  embrace  this  occasion  to 
rectify  my  previous  erroneous  record  of  the  existence  of  the  Yuma 
ground-squirrel  in  southeastern  Arizona  and  at  Deming,  New  Mexico. 
On  October  17, 1884, 1  saw  some  Yuma  ground- 
squirrels  among  the  mesquites  on  the  San 
Carlos  flats  at  the  Indian  Agency  on  the  Gila 
River. 

Near  the  Mexican  Boundary  this  species  is 
abundant  from  the  Santa  Cruz  Valley,  Arizona, 
to  the  Coast  Range  Mountains  of  California. 
From  January  25  to  Februar}^  8,  1894,  itonl}^ 
appeared  on  the  warmest  days  in  places  on  both 
sides  of  the  Boundary  where  it  is  common. 
Our  first  specimens  were  caught  at  Quitoba- 
quita;  they  were  hot  out  of  their  burrows  in  the 

region  to  the  eastward,  during  the  cold  sea.son  p,^  ..s.-citellus  tereti- 
of  our  visit.  It  appeared  to  be  scarce  in  Feb-  caudus.  quitobaquita, 
ruar}^  on  the  plains  immediately  surrounding  r's^N  m^  )  ^^^^  ^^  ^^^^^ 
the  Gila  Mountains,  but  was  common  at  Adonde 

Siding  on  the  Gila  River,  and  less  so  at  Gila  city,  on  the  Gila,  15 
miles  above  Yuma,  Arizona.  It  was  abundant  along  the  Gila  from 
Gila  city  to  Yuma,  and  down  the  Colorado  River  to  the  Gulf  of  Cali- 
fornia. It  was  common,  though  generally  not  abundant,  along  the 
Sal  ton  and  New  rivers  to  the  Boundary  Line  and  thence  west  as  far 
as  Coyote  Wells.  It  was  most  abundant  at  Indian  Wells  on  the 
New  River.  No  other  ground-squirrel  was  found  on  the  open  desert; 
but  Ammot<periiioph!liu<  leucnrHH  (Merriam)  appeared  as  soon  as  the 
Coast  Range  was  reached.  Dr.  W  J  McGee  has  written  that  ground- 
squirrels  are  ^''common''  in  Seriland,  western  Sonora,  Mexico,  a 
remark  that  may  apply  to  this  species/' 

<i Spermophilux  xonoriemlif  Ward,  describee!  (Am.  Nat.,  XXV,  Feb.  1891,  p.  158) 
from  Hermosillo,  State  of  Sonora,  Mexico,  ia  regarded  by  Merriam  and  Elliot  as  a 
race  of  Citelluii  tereticduduK. 

30639— No.  5(>— 07  m 22 
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Mu.Heuin  num- 
ber. 

Cf.                 cc 

s 

'l.  ^ 

i 

UM'ttlily. 

Date. 

Sex  an<l 
age. 

5 
5 

is 

•6 

II 

1 

i 

: 

1885. 

mtH. 

wm. 

»im. 

tutu. 

•i*272" 

1845 

168 

Near  HiiU'm  mnch.  New  River, 
Arizona. 

Mar.  28 

9  ad. 

,    247 

74 

:i5 

4 

1216(Xi 

1851 

169 

Between  New  River  and  Phoe- 
nix, Arizona. 

.,..do... 

J'ad. 

250 

85 

36 

3 

121&9(t 

184«i 

170 

do 

....do... 

9  ad. 

232 

72 

33 

4 

2273a 

1848 

171 

Between  New  River  and  Desert 
Station,  Arizona. 

....do... 

rad. 

•    -239 

78 

M 

3 

2*274a 

111  Hkin. 
1850 

172 
174 

do 

....do... 

rad. 
9  ad. 

i   -'40 

237 

85 
77 

35 
34 

4 

2275a 

Near  Maricopa.  Arizona 

Mar.  30 

3 

2276a 

1847 

195 

Desert  Station,  Arizona 

May  25 

f'f  ad. 

37 

3 

1894. 

61526 

Alcoholic. 

2828 

QuitobtKMiita.  Monument   No. 
172. 

.Fan.    25 

/ad. 

25;i 

UK) 

36 

3 

5»m8 

59888 

2832 

do   

do  ... 

vf  ad. 

^>-29 

80 

31 

3 

r,9890 

59890 

2838 

do 

Jan.    26 

./  ad. 

248 

86 

37 

3 

59891 

59891 

2850 

do 

Jan.    29 

/ 

242 

87 

37 

3 

59889 

59889 

2874 

do 

Jan.   31 

/  ad. 

•260 

99 

38 

3 

59892 

Missing. 

3033 

Tinaias  Alta.**,  Yuma  County, 
Arizona. 

Feb.  '£i 

r.f  ad. 

a5 

59H86 

Missing. 

3041 

Adonde,  Yuma  County.  Arizona 

Feb.  25 

,'ad. 

•235 

88 

:-w 

li 

59884 

Missing. 

3054 

do 

Feb.   20 

./  ad 

•238 

82 

35 

3 

59886 

Missing. 

3055 

do 

....do... 

/ad. 

250 

84 

37 

3 

60336 

60336 

3106 

Yuma.  Arizona 

Mar.     9 

T  ad. 

211 

()3 

31 

60333 

60333 

3107 

do 

....d(.... 

rPad. 

,     -239 

90 

37 

.. 

60332 

60332 

3162 

Yuma  Desert.  Monument   No. 
200. 

Mar.  16 

9  ad. 

•2:i8 

92 

37 

3 

♦iO:i-29 

60329 

3196 

Colorado  River,  at  Monument 
No.  204. 

Mar.   17 

fad. 

•255 

97 

37 

3 

60337 

60337 

3197 

do 

....do... 

/  a<i. 

23:^ 

85 

36 

3 

60327 

60327 

3198 

do 

....do... 

/  ad. 

239 

90 

35 

3 

60326 

60326 
60323 

3199 
;V200 

do 

do 

....do... 
....do... 

V  ad. 
9  ad. 

60323 

23« 

95 

36 

3 

60325 

60325 

322:i 

do 

Mar.   18 

9  ad. 

•2.50 

lOL 

36 

3 

60335 

tW335 

3:%] 

Cienega  Well.  30  miles  .south  of 
Monument  N(».  204. 

Mar.  23 

9  ad. 

2-20 

92 

37 

3 

61168 

61168 

3497 

Gardners  [.Aguna,  L^>wer  Cali- 
fornia. 

Apr.  26 

'^9  ad. 

262 

99 

:{6 

3 

61169 

61169 

'.ViOi 

Indian  Well.  New  River.  San 
Diego  County.  California. 

May      3 

9  ad. 

•249 

W 

:i7 

3 

829:Vt 

6629 

1126 

Seven  Wells,  Lower  Call forn in  . 

Apr.    10 

^9  ad. 

•269 

106 

36 

3 

n  AimTicnn 
/•Tail«h'fc( 

M»ise 
tivc. 

im  of  Natural  History                   ' 

Mamma-. 
Mamma-. 

')  pairs. 
«» iMiirs,  r 

outain 

LHi  five 

fetu.ses. 

Suljlainilv   M  .Vli  M(  VI^IN  .  10. 
MARMOTS. 


Incisors  not  compressed;  typically,  the  form  stout  and  the  tail  com- 
paratively short.  This  sul)family  comprises  burrowinof  forms  which 
ma}"  be  collectively  known  as  '"marmots;"  as  already  mentioned,  they 
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are  SO  intimately  connected  with  the  preceding  subfamily  {Sdurinie) 
that  the  division  into  two  groups  is  purely  a  matter  of  convenience. 
They  are  confined  to  the  Pahearctic  and  NeAntic  regions.  {Flmoer  and 
Lydekker,) 

Genus  CYNOMYS  Rafinesque  (1817). 

Five  distinct  claws  to  ea<^h  foot,  that  on  the  thumb  as  large  as  that 
on  the  fifth  toe.  Cheek-pouches  shallows  Ear-conchs  small.  Tail 
short  Skull  stout,  with  ix)storbital  proi^ess  strongly  developed  and 
directed  outward.  Dentition  as  shown  in  tig.  56.  'First  premolar 
nearly  as  large  as  the  second.  Lateral  rows  of  teeth  strongly  con- 
vergent posteriorly  and  twisted  on  their  axis.  Incisor  teeth  white  or 
but  slightly  colored.  Mammas,  four  or  five  pairs.  Form  stout  and 
nmscular. 

Two  species  of  this  genus  inhabit  the  region  of  the  Mexican  Border. 
Their  ranges  are  complementary,  Cyn/nnys  ludoviciatixts  arlzonenms 
being  an  inhabitant  of  the  Sonoran  Life  Zone,  on  both  sides  of  the 
International  Line,  while  (\  gunniaon!  is  restricted  to  the  Transition 
Zone,  its  range  to  the  southward  falling  short  of  the  Mexican  Boundary. 

CYNOMYS  LUDOVICIANUS  ARIZONENSIS  (Meams). 
ABIZONA  PRAIRIE-DOO. 

Ci/Tiomyn  ari^onennis  Mearnh,  Bull.  Am.  Miis.  Nat  Hist.,  II,  No.  4,  Feb.  21, 1890, 
p.  305  (original  description). — Allen,  Bull.  Am.  Mus.  Nat.  Hint.,  VII,  1895, 
p.  237.— Miller  and  Reus,  Proc.  Bost.  Sor.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
1901,  p.  57  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[()fnomif«]  arizonensiH,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901  (Synop.  Mam. 
N.  Am.);  IV,  1904,  p.  154  (Mam.  Mid.  Am.). 

Ctfnomys  ludavicianus  nrizonetisis,  Merriam,  Proc.  Biol.  Soc.  Wash.,  VII,  p.  158, 
July  27,  1892.      . 

Type-local !ty. — Point  of  Mountain,  near  Willcox,  Cochise  County, 
Arizona.  (Type,  No.  V5W5  American  Museum  of  Natuml  History, 
New  York.) 

Geographical  range. ~Gv?iiisy  plains  of  the  Sonoran  Zone,  from  tiie 
Pecos  River,  Texas,  west  to  the  valley  of  the  San  Pedro  River,  Arizona. 

I)ejfcr!ptiofi.  —heLTgest  of  the  prairie-dogs  found  in  the  United  States. ' 
Length,  400  mm.;  tail  vertebras  90;  hind  foot,  64;  head,  73.  Skull, 
66  by  45;  incisors  white  or  slightly  colored.  Mamma*  4  pairs  (A  |, 
P.  I,  A.  I ,  I.  }).  In  winter  the  pelage  of  the  upper  surface  is  pale  sandy 
buff,  with  a  few  all-black  and  many  gray-tip[>cd  hairs;  under  surface 
white  or  pale  yellowish;  sides  yellow;  tail  with  a  narrow,  subterminal 
bar  of  black;  under  side  of  tail  and  ^guinal  region  tawny  ochraceous; 
underfur  copious.  In  summer  the  underfur  is  wanting;  color  vinace- 
ous  cinnamon  above,  with  but  few  black  hairs  and  grizzling  obsolete; 
below  whitish;  sides  yellowish.     Iris  hazel. 

«The  Cyrunny9  me.ricann»  of  Merriam,  from  I^  Ventura,  Coahuila,  Mexico,  \n  alxiut 
the  same  size,  but  has  a  much  longer  tail. 


340 


BULLETIN    56,   UNITED    STATES    NATIONAL    MUSEUM. 


SeaHoiial  changea, — There  are  two  seasonal  pelages,  winter  and 
summer,  the  latter  worn  only  for  a  few  weeks.  The  winter  overhair 
falls  out  at  the  beginning  of  hot  weather,  leaving  the  animal  clad  in 
its  winter  underfur,  which  soon  becomes  brittle  and  worn,  exposing 
the  dark  I'olor  at  base,  when  the  animal  looks  ragged  and  patchy, 
often  appearing  to  be  blackish  when  seen  at  a  distance.     The  summer 


['YNOMYS   LriM)ViriANr8  ARIZONBN8I8.      (CAT.  No.  W^\'l,  I'.S.N.M.)      fl.  DoRSAL  VIKW; 

/».  Ventral  view;  r,  Lateral  view. 


pelage  is  first  acquired  on  the  forefeet  and  head,  extends  slowly  back- 
ward over  the  siioulders,  but  mpidly  over  the  ventral  surface  and 
inner  sides  of  the  hind  lim])s,  then  to  their  outer  surface,  and  lastly 
to  the  rump  and  tail.  The  underfur  disappcnirs  at  the  advent  of  the 
coarse  summer  coat,  in  which  it  is  wanting.  The  change  from  winter 
to  summer  dress  is  a  slow  one,  that  from  summer  to  winter  much 


MAMMALS    OF    THE    MEXICAN    BOUNDARY.  341 

more  mpid.  As  i>oiiite(l  out  l\v  I^r.  J.  A.  Allen/'  in  the  case  of  the  red 
squirrel  (Sdvrux  hitdafmlrm)  and  chipmunks  (genus  Kiitanuas)^  thei 
sequence  of  the  autumnal  change  of  pelage  is  just  the  reverse  of  what 
oc<;ur8  during  the  vernal  molt,  the  tail  being  the  first  part  to  receive 
the  winter  coating  and  the  head  and  feet  the  last.  Lactation  appears 
to  exert  some  influence  in  retarding  the  molt,  but  this  is  less  marked 
in  the  South  than  the  North,  where  parturition  bears  a  more  definite 
relation  to  season  and  temperature. 

Specimens  taken  at  El  Paso,  Texas,  February  7,  were  in  complete 
winter  pelage.  The  species  was  next  met  with  at  Dog  Spring,  Grant 
County,  New  Mexico,  where  nine  specimens,  taken  during  the  last 
week  of  May,  were  in  mixed  winter  and  summer  pelage.  The  males 
and  virgin  females  had,  with  one  exception,  received  the  summer 
pelage  except  on  the  tail.  Nursing  females  were  in  summer  pel^e 
anteriorly,  and  posteriorly  the  overhair  had  fallen  out,  leaving  the 
underfur  exposed.  Six  specimens,  from  the  Animas  Valley,  which 
has  a  considerably  higher  altitude  than  Dog  Springs,  taken  June  29, 
are  no  further  advanced  than  the  Dog  Springs  series,  killed  a  month 
earlier,  none  of  the  males  having  completed  the  summer  molt.  Not 
one  of  eleven  specimens  taken  during  the  last  week  of  July,  on 
the  San  Pedro  River  at  Monument  No.  98,  had  received  the  whole 
summer  coat,  although  several  were  almost  in  summer  pelage.  Of 
four  females,  taken  June  19,  at  Belen,  Texas,  the  lowest  point  at 
which  the  species  was  collected,  three  are  entirely  in  summer  pelage 
and  the  fourth  nearly  so.  A  female,  taken  July  5  in  the  Animas 
Valley  near  Monument  No.  66,  had  not  quite  completed  the  summer 
pelage;  but  two  males,  from  Cloverdale,  on  the  opposite  side  of  the 
same  valley,  taken  July  15,  were  in  perfect  summer  dress. 

Eight  specimens  from  the  Animas  Valley,  taken  by  the  writer, 
August  31  to  October  2,  1893,  show  the  whole  progress  of  the 
autumnal  molt  very  satisfactorily.  Specimen  No.  58915,  U.S.N. M., 
has  molted  the  summer  hair  on  the  tail,  which  is  coated  with  winter 
hair.  The  body  still  retains  the  summer  hair,  but  on  parting  this 
short,  scant  coat,  the  new  winter  hair,  copiously  mixed  with  underfur, 
may  be  seen  sprouting.  The  other  two  specimens  of  the  same  date  are 
somewhat  further  advanced.  In  four  September  specimens,  the  winter 
coat  has  extended  forward  as  far  as  the  head  above,  and  is  appearing 
on  the  under  surface  of  the  body.  Specimen  No.  58921,  U.S.N.M., 
taken  October  2,  is  in  perfect  winter  coat,  and  the  black  bar  on  the 
tail — the  first  part  to  acquire  the  winter  coat — is  already  fading  to 
brownish.  Eleven  specimens  from  the  San  Pedro  Valley,  taken  Octo- 
ber 14  and  21,  are  all  in  winter  pelage,  except  a  small  area  on  the  front 
of  the  head  in  several  specimens. 

«Biill.  Am.  Mu8.  Nat.  Hipt.,  Ill,  1890,  pp.  41-116. 
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A  half-grown  male  (No.  20,580,  U.S.X.M.),  taken  at  Monument  No. 
66  (Lang's  Ranch),  in  the  Animas  Valley,  had  acquired  the  winter  coat- 
ing to  the  posterior  half  of  the  body  as  early  as  July  5.  This  illus- 
trates the  importance  of  excluding  y^oung  individuals  when  studying 
seasonal  changes  of  pelage  in  mammals  of  warm  countries. 

Remarks. — Four  specimens  from  Helen,  on  the  Rio  Grande,  in 
Texas,  have  remarkably  long  tails,  with  considei-able  terminal  black 
on  them.     They  are  a  good  step  from  typical  C.  Ivdoviciamts  toward 

Habits  and  local  dlMrihutlon, — Capt.  John  G.  Bourke,  U.  S.  A., 
in  an  account  of  the  Arizona  Flora  and  Fauna,"  writing  of  the  region 
about,01d  Camp  Grant,  on  the  San  Pedro  River,  Arizona,  says: 

And  so  with  the  animal  life;  the  deer,  of  the  strange  variety  called  **the  mule;" 
the  coyotes,  hadgers,  polecats,  rabbits,  gophers,  but  not  the  prairiedog,  which,  for 
some  reason  never  understood  by  me,  does  not  cross  into  Arizona,  or,  to  be  more 
accurate,  does  just  cross  over  the  New  Mexican  boundary  at  Fort  Bowie,  in  the 
southeast  [Cynomys  ludovicianus  arizoyienitis]^  and  at  Tom  Keam*s  ranch,  in  the  Moqui 
country,  in  the  extreme  northeast  [Cifnomys  gunnisoni']. 

In  the  year  1885  I  observed  immense  colonies  of  Arizona  pmirie- 
dogs  in  the  region  contiguous  to  the  Southern  Pacific  Railroad  in 
southeastern  Arizona,  extending  as  far  west  as  the  town  of  Benson, 
on  the  San  Pedro  River.  Other  colonies  were  located  in  the  region 
about  the  junction  of  the  Gila  and  Salt  rivers,  also  in  the  Sulphur 
Spring  Valley.  For  miles  the  burrows  of  these  animals  are  thickly 
scattered  over  the  plains  south  of  the  Pinaleno  Range  or  Sierra  Bonito, 
where  the  soil  is  clayey  and  better  suited  to  the  habits  of  this  animal 
than  the  loose  sand  of  most  of  Arizona.  Here  the  "dogs"*  fairly  rev- 
eled and  overmn  the  country.  As  we  rode  amongst  them  their  sharp 
barking  was  incessant  and  their  tamcness  surprising.  We  had  no 
difficulty  in  obtaining  as  many  specimens  as  we  desired,  as  the}'  were 
easily  killed  with  shotguns,  although,  from  the  form  of  their  burrows, 
many  rolled  out  of  reach  before  we  could  secure  them.  The  burrows 
descend  at  first  obliquely  for  two  or  three  feet,  then  make  a  sudden 
bend  in  the  opposite  direction,  so  that,  even  when  shot  dead,  their 
rotund  bodies  will  double  up  and  roll  down  the  incline  past  the  angle 
out  of  reach  simply  by  force  of  gravity.  We  found  that  a  shot  deliv- 
ered from  exactly  in  front  of  the  animal  as  it  sat  at  the  top  of  its 
mound  with  head  and  shoulders  above  the  rim  of  earth  that  formed 
a  breastwork  around  it,  would  almost  always  kill  it  instantly.  A 
good  many  occupied-burrows  had  no  mounds  whatever  around  them. 
I  saw  three  adults  enter  a  single  }>urrow,  and  Dr.  Paul  Clendennin, 
V.  S.  A.,  who  accompanied  me,  killed  two  at  once  that  were  barking 
together  in  the  same  hole.     White-necked  ravens  ( C</rruJi  cryptohnunta) 

«On  the  Border  with  Crook,  2d  ed.,  1892,  p.  9. 


MAMMALS    OK   THE    MEXICAN    BOUNDARY.  343 

were  numerous  about  these  extensive  "dog  towns,"  and  are  said  to 
destroy  many  of  the  young  pmirie-dogs. 

In  wild  regions  the  "prairie-dog,"  as  this  squirrel  is  universally 
called,  is  devoid  of  shyness  in  the  presence  of  man.  As  one  rides 
up  to  one  of  their  so-called  "  villages  "  he  is  greeted  on  all  sides  by 
the  sharp  "  bark"  of  the  "dogs,"  scores  of  whom  may  be  seen  seated 
erect  on  the  large  mounds  which  they  have  thrown  up  around  the 
entrances  to  their  burrows.  I  have  seen  two  troops  of  cavalry  dis- 
mount and  open  fire  on  them  for  several  minutes  without  frightening 
them  into  their  burrows.  The  energy  of  their  barking  and  accom- 
panying bobbing  motion  of  their  bodies  are  amusing;  but,  to  the 
weary  traveler  in  the  arid  wastes  usually  occupied  by  these  barking 
squirrels,  their  incessant  cries  soon  become  wearisome,  if  not  posi- 
tively annoying,  from  the  fancied  challenge  conveyed  by  their  harsh 
tones  and  insolent  bearing.  They  sit  straight  up  on  their  hinder 
extremities  and  bark  as  loud  as  they  possibly  can  until  one  rides 
toward  them,  when  they  drop  down  within  the  basin  or  depression  at 
the  opening  of  their  burrows,  showing  only  their  head  and  shoulders. 
There  are  often  several  burrows  in  each  mound,  and  it  is  a  common 
sight  to  see  the  ^'dogs"  leap  from  one  side  of  the  mound  to  an  entrance 
on  the  opposite  side,  in  which  they  disappear.  They  frequently  keep 
on  barking  as  one  approaches,  but  gradually  recede  ^thin  their  bur- 
rows until  only  the  top  of  their  flat  heads,  or  the  end  of  their  noses, 
is  left  exposed  to  view,  finally  disappearing  entirely.  When  fright- 
ened into  their  holes,  some  time  usually  elapses  ere  they  regain  suffi- 
cient confidence  to  reappear;  then  a  nose  is  cautiously  raised  to  view, 
its  owner  attunes  its  voice  to  the  familiar  strain,  and  is  speedily  joined 
by  the  whole  community. 

They  are  not  disturbed  by  the  building  of  a  railroad  across  their 
domains;  on  the  contrary,  the  passing  trains  enliven  their  desert  home 
and  beguile  theii  leisure  hours.  Some  sit  up  and  watch  the  locomo- 
tive thundering  by  without  becoming  in  the  slightest  degree  discon- 
certed thereby,  evidently  regarding  it  as  a  creation  for  their  especial 
entertainment;  others,  to  whom  the  noise  and  smoke  are  as  "an  oft- 
told  tale,"  are  sprawling  flat  across  the  summit  of  their  mounds,  phleg- 
matically  enjoying  the  accustomed  sun-bath,  while  some  jump  play- 
fully up  into  the  air  as  the  train  rushes  past  them. 

The  source  whence  the  prairie-dog  derives  the  water  necessary 
for  its  subsistence  is  a  fruitful  topic  of  discussion  among  frontiers- 
men. Some  assert  that  it  requires  no  water  for  drinking;  others 
maintaining  that  it  digs  deep  wells,  some  of  which  are  recognizable 
by  the  unusually  large  mounds  about  their  entrances  and  the  wet 
tracks  of  the  animals  returned  from  drinking.  Mr.  Stewart  Daniels 
opines  that  prairie-dogs  live  only  where  there  is  good  water,  in  hup- 
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port  of  which  jissertioii  lie  has  kindl\'  placed  nie  in  possession  of  tht> 
following  facts: 

The  Jornada  del  Muerlo  \»  a  plain  100  miles  in  length,  beginning  near  Fort  Craig, 
New  Mexico,  in  the  north,  ending  near  Rincon,  New  Mexico,  in  the  south.  This 
Jornada  lies  between  the  Sierra  Cabello  and  the  San  Andres  Mountains,  having  an 
average  breadth  of  about  25  miles.  This  waterless  tract  was  formerly  traversed  at 
considerable  risk,  l)eing  a  short  route  cutting  off  a  great  bend  of  the  Rio  Grande. 
Major  Jack  Martin,  of  the  California  Volunteers,  in  response  to  an  offer  of  a  sum  of 
money  by  the  United  States  Oovernment  to  any  person  who  would  find  water  on 
this  desert,  resolved  to  try  and  selected  the  only  prairie-dog  *'town"  on  the  route 
for  the  scene  of  his  operations.  After  sinking  to  the  depth  of  about  90,  feet  an  abun- 
dance of  excellent  water  was  obtained.  Martin's  well  has  since  received  the  name 
of  Aleman,  and  the  Atchison,  Topeka  and  Santa  Fe  Railroad  has  taken  the  place  of 
the  old  trail.  Several  wells  have  been  dug  along  it,  and  at  various  points  on  the 
iomadaj  but  no  sweet  water  has  been  discovered,  although  salt  water  was  occasionally 
found. 

It  is  probable  that,  like  sheep,  these  mammals  can  exist  for  a  con- 
siderable period  without  water,  although  they  drink  with  avidity  when 
in  captivity. 

On  the  Boundary  Survey,  when  traveling  by  rail  between  Fort 
Worth  and  El  Paso,  Texas,  February  1,  1892,  an  area  inhabited  by  a 
large  colony  of  prairie-dogs  was  crossed  near  Baird.  In  February, 
1892,  I  visited  a  colony  on  the  mesa  seven  miles  northeast  of  El  Paso, 
Texas,  near  tll^.  present  site  of  Fort  Bliss,  Texas,  and  other  small 
colonies  were  observed  farther  down  the  Rio  Grande. 

From  a  letter  addressed  to  me  by  Dr.  Paul  Clendennin,  dated  "Fort 
Davis,  Texas,  Ma}'  27,  1885,"  I  extract  the  following: 

There  are  lots  of  prairie-dogs  all  around  the  fort.  They  are  very  tame  indeed,  and 
it  is  very  amusing  to  watch  them. 

The  name  *'  Dog  Spring,"  (Irant  County,  New  Mexico,  came  origi- 
nall}^  from  the  colonies  of  prairie-dogs  in  the  neigh)>orhood.  From 
three  miles  west  of  the  Dog  Mountains,  colonies  of  prairie-dogs  extend 
all  the  way  to  the  San  Luis  Mountains,  not  quite  reac^hing  the  lower  tim- 
ber line.  The  species  is  abundant  on  both  sides  of  the  Animas  Valley, 
west  of  the  San  Luis  Mountains,  reaching  the  timber  line  on  both 
sides.  I  rode  through  a  colony  between  Gage  and  Separ,  New  Mexico, 
April  25, 1885.  The  ''dogs''  were  still  ''  barking,"  although  the  entire 
column— a  full  regiment  of  cavalry— had  ]ust  passed  through  on  the 
same  trail. 

While  camped  at  Lang's  ranch  (Monument  No.  M)  I  experimented 
in  trapping  prairie-dogs,  and  found  them  about  the  most  difficult 
rodents  to  take  with  steel  traps,  but  there  was  not  the  slightest  diffi- 
culty in  capturing  them  by  means  of  snares  placed  around  the  openings 
of  their  burrows.  Many  badgers  were  feeding  ui)on  the  prairie-dogs 
of  the  Animas  Valley,  and  hundreds  of  skulls  of  the  ''dogs''  were 
scattered  about  the  mounds. 
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CYNOMYS  GUNNISONI  Baird. 

BKOBT-TAILEI)  P&AIRIS-BOG. 

Ci/nomy8,gunni8oni  Baird,  Proc.  Acad.   Nat.  Sci.   Phila.,  VII,  Apr.,   1855,  p.  334 
(original  description);  Mam.  N.  Am.,  1857,  p.  335. — Merriam,  North  Ameri- 
can Fauna,  No.  3,  1890,  p.  58,  pi.  ix,  figs.  5,  6,  7  (skull);  No.  5,  July  30,  1891, 
p.  40.— Price,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  1895,  p.  237,  note. 
[Cynomys]  gunnisonif  Elliot,  Field  Col.  Mus.,  Zool.,  Ser.  II,   1901  (Synop.  Mam. 
N.  Am.);  IV,  1904,  p.  156  (Mam.  Mid.  Am.). 
TUck'Se^  of  the  Hualapi  Indians. 
TiWheha  of  the  Hopi  Indians. 

Type-locality. — Cooachetope  (Cochetopa  Pass),  Rocky  Mountains, 
Saguache  County,  Colorado.  (Type,  skull,  Cat.  No.  501  (skin  lost), 
U.  S.  National  Museum.) 

GeograpMcdl  range, — Tmnsition  zone  of  the  Colorado  Plateau  and 
mountains  of  northeastern  Arizona  and  northwestern  New  Mexico, 
and  thence  northward. 

Description, — Size  small.  Length,  350  mm.;  tail  vertebra^  70; 
hind  foot,  60;  head  67.  Skull,  60  by  43.  Mammte,  5  pairs.  In  sum- 
mer, tawny  fulvous  above,  grizzled  and  much  mixed  with  black  hairs; 
forehead  blackish,  especially  above  the  eyes;  tail  without  terminal 
black,  but  often  with  many  blackish  hairs  above  and  a  narrow  sub- 
terminal  bar,  resulting  from  broad  black  annulation  of  the  hairs,  the 
dark  rings  increasing  in  extent  from  the  base  of  the  tail  to  its 
extremitj\  In  winter,  pale  buff  above,  mixed  with  black  hairs,  which 
aggregate  to  form  blackish  patches  over  the  eyes;  color  below  varying 
from  pale  yellow  to  fulvous.  It  appears  less  grizzled  than  Cymmiys 
ludovicianus^  because  it  lacks  the  strong  vinaceous  tint. 

The  short-tailed  prairie-dog  is  abundant  on  the  mesas  and  open 
parks  of  Arizona,  often  living  in  pine  forests,  and  sometimes  in  cliffs, 
where  it  climbs  over  the  rocks  like  the  large  ground-squirrel  (  Otonper- 
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tiiophilus  (jramniurus).  Those  from  the  Agua  Fria  Valley  differ  some- 
what in  appearance  from  the  form  occupying  the  Coloi-ado  Plateau, 
and  may  merit  separation  as  a  race.  As  all  but  one  of  my  specimens 
from  the  Agua  Fria  Valleys  were  preserved  in  a  solution  that  discolors 
the  pelage,  the  materials  requisite  for  a  satisfactory  comparison  are 
lacking. 

ITahits  and  local  dlMi'tlmtlon. — The  alpine  barking-squirrel  or  short- 
tailed  prairie-dog  is  locally  abundant  over  the  northeast  third  of 
Arizona.  1  did  not  meet  with  it  in  the  western  portion  of  the  Terri- 
tory. Although  it  prefers  the  highest  plains,  it  is  by  no  means 
unknown  to  the  mountains  of  Arizona,  where  1  have  seen  colonies 
living  in  the  pine  forests,  and  have  found  it  as  high  as  8,000  feet  above 
sea  level.  Along  the  Atlantic  and  Pacific  Railroad  numerous  colonies 
were  noted  as  far  west  as  Bill  Williams  Mountain.  To  the  north  of 
his  railroad  a  large  area  between  the  Colorado  River  and  Cataract 
Creek  is  occupied  by  it. 

Late  in  May,  1887, 1  found  large  colonies  residing  in  the  large  basin 
known  as  the  Mormon  Lake,  in  the  Mogollon  Mountains.  They 
encroached  upon  the  boggy  soil  adjacent  to  the  lake,  where  they  were 
so  close  to  the  water  level  that  they  had  constructed  enormous  mounds, 
often  20  feet  in  diameter  and  of  considerable  height,  apparently  to 
insure  dryness  of  their  habitations.  Be  this  as  it  may,  those  living  in 
the  neighboring  rocky  mesa  had  formed  scarcel}'  anj'  mounds.  Colo- 
nies were  noted  at  frequent  intervals  between  the  Mormon  Lake  and 
Flagstaff,  Arizona,  especially  on  the  open  plain  known  as  Clarkes  Val- 
ley, through  which  a  milroad  was  then  being  built.  A  few  young 
ones  were  alread}^  abroad  and  sat  up  erect  and  acted  like  adults, 
although  not  as  large  as  the  eastern  red  squirrel  or  chickeree.  The 
first  young  one  was  seen  at  Mormon  Lake  on  May  31.  This  was  in 
the  pine  belt.  The  young  are  brought  forth  a  month  earlier  in  the 
low,  hot  plains,  and  hundreds  of  little  ones  no  longer  than  Say's  chip- 
munk were  seen  near  Flagstaff  on  the  27th  of  June  of  the  same  year. 
Several  '^dog  towns''  were  seen  in  the  pine  forest,  where  the  animals 
were  easily  shot  from  the  concealment  afforded  by  the  tree  trunks. 
The  soldiers  of  my  party  shot  and  ate  a  number  of  them,  and  pro- 
nounced their  flesh  excellent,  but  to  my  taste  they  had  an  earthy 
flavor  that  was  decidedly  unsavory,  although  they  were  fat  and  their 
flesh  tender  and  juicy.  Some  were  living  in  cliffy  hillsides,  burrow- 
ing under  rocks,  over  which  thev  climbed  with  easy  confidence,  often 
choosing  the  top  of  some  large  one  for  a  rostrum  from  which  to  salute 
one's  approach  with  their  noisy  *•' barking."  Near  Flagstaff  a  colony 
occupied  a  hillside  adjoining  a  wheat  field,  which  latter  they  totally 
destroyed,  notwithstanding  the  effort.s  of  the  owner  to  save  his  crop. 
Experience  had  taught  the  adults  shyness;  but,  on  returning  to  the 
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plai'O  late  in  June,  the  young  were  frolicking  abroad  in  nunieroiLs 
families  in  utter  disregard  of  our  presence.  Near  Chavez  Pass  enor- 
mous areas  were  covered  by  their  colonies. 

In  Aravaipa  Canyon,  in  southern  Arizona,  the  Arizona  prairie-dogs 
(Cyiwmys  htd/nnclanm  anzonensh)  were  active  during  the  coldest 
weather;  but  the  short-tailed  prairie-dogs  living  in  the  Agua  Fria  Val- 
ley between  Forts  Verde  and  Whipple  do  not  appear  during  the  cold- 
est periods,  but  venture  forth  as  soon  as  the  weather  moderates. 
Probably  those  residing  on  the  San  Francisco  Mountains,  where  the 
winter  is  long  and  cold  and  the  ground  deeply  covered  with  snow, 
regularlj^  hibernate,  as  the  large  ground-squirrel  {OioHperraopJiihis 
grammurm)  is  known  to  do;  but  early  in  April,  1886,  we  found  them 
out  of  their  burrows,  close  to  the  snov^  which  still  covered  the  divide 
of  the  MogoUon  Mountains. 

This  barking-squirrel  is  graminivorous,  devouring  nearly  every 
green  thing  within  its  settlements,  which  in  consequence  become 
barren  and  forbidding  in  appearance.  Lack  of  food  or  sudden  inunda- 
tions are  the  ordinary  causes  leading  to  a  change  of  location,  which  is 
usually  accomplished  b\^  a  gradual  invasion  of  contiguous  territory. 

An  interesting  chapter  might  be  written  under  the  caption  of  ''The 
prairie-dog  as  a  pet,"  to  which  ever}'  army  youngster  could  contribute 
something  of  interest  from  personal  experience.  In  captivity  it  is 
playful,  and  makes  an  extraordinarily  bright  and  agreeable  pet.  It 
is  fond  of  raw  meat,  and  drinks  water  freely.  Its  propensity  for 
undermining  the  walls  of  the  buildings  and  digging  up  the  yards  is 
regarded  as  reprehensible  by  some;  but,  to  juvenile  minds,  such 
trifling  peccadillos  are  more  than  compensated  for  by  its  clever  tricks 
and  its  attachment  for  its  master,  at  whose  clothing  it  will  tug  when 
ready  for  a  frolic  or  desirous  of  being  fed. 

yfeasniremeiiU  of  77  npfrlmeinf  of  the  (jmuM  (^{ftiotHyn. 


Museum  number. 


l.H.«l.ty.  I.......       »*''4«»"      ^       Jl 


J2__   ^_l 


CifnomifK  ffiiii  ti  imn  i.  ,  ^^^a 


^     \x' 


unii.      vim.     mm.     mm. 


"2192     In  Mkin   '      9ti     Ajfna  Fria  p<»<t-()fticH',  cent  ml     Apr    25  9  ad.     |    ;l3:i  iiS  .V)  5,0 
Arizona. 

1««7 

637    do Nov      i]  fiu\  :J15  70  (10  i  G.O 

GiiX do do...  ,rad  :Wi  HO  62  1  6.0 

do d«»...  :fad.  :i57  65  61  7.0 

do do...  ,fad.  :m  72  611  6.0 


«121M 

1770 

"2193  >.. 

"2193  bis 

"12165  L. 

"2183 

1769 

6:^9 

640 
569 


"12163  . 


Mormon      Lake.     Mojfollon     May  30       -^  ad.         :u.0        73        62        7. 5 
Mountains,  Arizona. 

do .May    31         '^  tu\.  :i:5J  .       (wi  ,       55  1       6.0 
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MeoxnrniuntM  of  77  xfU'rlmcns  af  thf  ffeims  ('tjnotnijs — (V»ntinue(l. 


Museum  number. 


a  2190 

'12184 
<i2189  { 
0  2186  I 


1771 

In  fikin. 

1772 


"2187    

"2188    

« 12162  2509 


« 12161  1774 

a 2185  1775 

20112  :«M67 

20113  36468 

2ia'>9  36101 

21061  36103 

21060  36102 

21(61  36104 


^       I 


Lofjilitv. 


!    Cynomijn  fnintiisoni— Cont'd . 

I  darks     Valley,      Mogollon 
Mountainn.  Arizona. 


Date. 


8ex  and 
age. 


572 
575 
576 


176 

177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 


.do. 


Near  Flagstaff,  Arizona  . 
do 


1887. 
May    31 


....do... 
June  2 
....do... 


Q/nomys  Itidoviciantm   arizo-  \ 
nenstB. 

Point  of  mountain, near  Will- 
'  cox,  Arizona. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


1885. 
Apr.     9 


190  I  Dragoon  Summit,  Arizona  . 


1422 
1422 


I  Fort  Bliss,  near  El  Paso.Texas. 
do ^. 


...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
May  3 
Feb.  7 
...do... 


2346  Belen,  El  Paso  County  Texas.   June  19 

2347  i do do... 

2348  I do do... 


2349  i 


.do. 
.do. 


.do. 


Dog  Spring,  (irant  (?onnty 
New  Mexico. 


1892. 
May  25  I 


20372 

35902 

1784 

....  do 

20374 

J15904 

1785 

do 

20378 

35908 

178<; 

do 

20376 

:J5906 

1787 

do 

20879 

35909 

178h 

do 

20380 

35910 

1789 

...  .do 

20375 

359a5 

1790 

do 

2a'>38 

35724 

1923 

I^ng  s 
No  t 

20541  ' 

35710 

1924 

do 

20540 

:«694 

1925 

do 

20533 

37028 

1926 

do 

2a'V37 

35732 

1927 

do 

20534 

85703 

1929 

do 

20539 

35728 

1930 

do 

20536 

35712 

1939 

do 

2a'>35 

:i5707 

1940 

do 

Monument 


a  American  Muiknim  of  Natural  HiMtory. 


...do.. 
May  27 
....do 
...do. 
...do. 
...do. 
...do. 
June  29 

do.. 

.  ...do.. 
.  ...do.. 
.  ...do.. 
.  ...do.. 
.  ...do.. 
.  July 
.  ...do.. 


5    \^ 


357 

337 
350 
341 


359 
I  477 
371 
398 
394  ! 
350  ' 
353 
330 
a57 
364  , 
365 
364 
386 
318 


73 


cf  ad. 

9  ad. 
cf  ad. 
(fad. 


<f  ad. 

(fad. 
(fad. 
(fad. 
(fad. 
cf  ad. 
9  ad. 
9  ad. 

ft9. 
9  ad. 
9  ad. 
9  ad. 
cf  ad. 
cf  ad. 
<-9ad. 

<'9ad. 
<?9  ad. 

9  ad. 

9im. 

9  ad. 

(fad. 
cf  ad. 
^  ad. 
9  ad. 
9  ad. 
cfad. 
9  ad. 
(fad. 


cfad. 
(fad. 
rf  im. 
9  ad. 
^im. 
9  ad. 
f  juv. 
Vad. 

c  Had  suckled  young. 


r 

c 


mm. 
60 

55 
62 
59 


62 

60 
60 
58 
63 

62  I 

58| 

55  \ 

61  ' 

63 

58 

62 

65 

59 


eg 


^5 


fMfft. 

8.0 

7.0 
8.5 
8.5 


8.0 

6.0 
7.0 
6.0 
7.0 
6.0 
6.0 
5.0 
6.0 
6.0 
7.0 
5.0 
6.0 
6.0 
6.0 


«0 

,0« 

67 

6.0 

402 

104 

63 

6.0 

383 

108 

66 

6.0 

320 

83 

61 

347 

76 

57 

5.0 

358 

83 

62 

5.0 

382 

m 

63 

6.0 

860 

74 

60 

6.6 

377 

83 

58 

6.0 

373 

88 

61 

5.0 

412 

94 

66 

5.0 

379 

87 

61 

5.0 

350 

84 

63 

4.3 

4(^5 

90 

66 

5.5 

390 

84 

61 

6.0 

357 

93 

6:i 

360 

84 

61 

4.3 

330 

73 

61 

376 

92 

60 

6.0 

350 

80 

60 

4.0 
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Meamirements  of  77  apecimens  of  the  genus  Cynomys — Continued. 


Mutieum 

number. 

i 

GO 

1 

lyKjality. 

Date.      Sex^S"** 

i 

1 

t 

-6 

c 

1- 

®  1 

II 

•    1 

Oynomys  ludovicianua  arito- 
nensis—Contlrmed. 

1893. 

mm. 

mm. 

mm. 

TOW. 

6B918 

58918  ,  2480 

Lang's    Ranch,    Monument 
No.  66. 

Aug.  31 

a  9  ad. 

380 

80 

60 

5.0 

-  6ft915 

58915  2481 

58916  2482 

58922  2494 

58923  2495 
36368  '  2503 
58920     2564 

do 

...do.... 

(fad. 

390 
400 
430 
387 
370 
395 

85 
89 
103 
84 
fjO 

64 

66 

62 

58, 

64 

5.0 

58916 

do 

...do.... 

cfad. 

.^ad. 

«(fad. 

/^fld. 

5.0 

58922 

do 

Sept.    3 
...do.... 

5.0 

58923 

do 

5.0 

58919 

do 

Sept.    5 

5.0 

58920 

AnimasValley,  Grant  County- 
New  Mexico. 

Oct.     2       .:f  ad. 

5.0 

58921 

58921     2565 

37035  '  2566 

1 

do 

...do.... 

cfad. 

O  ud 

400 

378 

80 
79 

64| 
61 

5.0 

do 

do 

5.0 

1892. 

2053-2 

35717     1992 

[ 

Cloverdale,    Grant    C«>unty. 
New  Mexico. 

July  18  1     -f  ad. 

380 

90 

63 

5.0 

20733 

35876  1  2119 

San  Pedro  River,  at  Monu- 
ment No.  98. 

Oct.    14  1     9  ad. 

360 

85 

62 

5.5 

20727 

35871     2120 
36875     2121 
36877  1  2122 
36879  1  2123 

do 

...do.... 

9  ad. 

350 
390 
360 
380 
400 
:    350 
355 
380 
358 

74 
92 
83 
92 
89 
78 
77 
81 
78 

59 
63 
63 
64 
64 
60 
60 

'      61 

5.5 

20731 

do 

...do.... 

(fad. 
cfad. 
(fad. 
cfad. 
rf  ad. 

5.0 

20734 

do 

...do.... 

5.0 

20736 

do   .  . 

...do.... 

5.5 

20729 

36873 
36872 
87033 
35874 

35878 

2124 
2125 
2126 
2141 
2142 

do 

...do.... 

5.5 

20728 

do 

Oct.    14 

5.0 

20732 

do 

...do.... 

9  ad. 

5.5 

20730 

do 

Ocf    21 
...do.... 

cfad. 
9  ad. 

5.0 

20735 

.....do.                        

5.2 

1893. 

21381 

36170  2428 

36178  2429 
36172     2430 

36179  2431 
36177     2432 

36171  1  2433 

36174  2434  ' 
36176     2436  . 

36175  i  2436  ' 

do 

July  28    «  9  ad. 

1    367 
349 
360 
373 
365 

,   :«7 

382 
392 
392 

78 
6« 
88 
83 
70 
9(J 
91 
90 
95 

58 
59 
63 
63 
62 
64 
62 
62 

5.0 

21886 

do 

...do.... 

«9  ad. 
«9Hd. 
a  9  ad. 

a9ftd. 

,    ff  ad. 
.fad. 
rf  ad. 
cfad. 

5.0 

21379 

do 

...do.... 

5.0 

21385 

do 

...do.... 

5.0 

21384 

do 

...do 

5.0 

21377 

do 

...do.... 

5.0 

21378 

do 

.  .do.... 

5.0 

21382 

do 

...do.... 

5.0 

21383 

do 

...do.... 

5.0 

21880 

36173  1  2487  1 

do 

...do....j  fed"  ad. 

360 

63 

1      61 

5.0 

a  Mam 

msi,  4  pairs. 

Family  CASTO 

ft  Tail  abno 

rmal. 

BKAVKR8. 

Skull  massive,  without  postorbital  processes,  the  angle  of  the  man- 
dible rounded,  and  the  cheek-teeth  rootless,  with  ro-entering  enamel- 
folds.     Premolars  {.  Habits  natatorial.     {Flotver  and  Lydekkcr.) 
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Genus  CASTOR   Linnaeus  (1766). 
CriMtor  LiN\>:i>,  Sy^t.  Nat.,  I2!li  <il.,  17»j<>,  1.  p.  7S. 

The  upper  molar  te<*tli  are  >ul>equaK  eaeli  with  one  internal  and 
two  external  enaniel-foMs:  the  stoniarh  has  a  lar^e  glandular  masd 
situated  to  the  right  of  tlie  *  esophageal  orifice;  the  anal  and  urethro- 
genital  oriticcvs  open  within  a  common  cloaca;  the  tail  is  broads  hori- 
zontally flattened,  and  naked:  and  the  hind  feet  are  webbeJ.  {J^^l<jwtr 
and  Lijdehhcr.) 

CASTOR  CANADENSIS    FRONDATOR  Mearnr. 
BROAD-TAILED  BEAVER;  80N0RAB  BEAVER. 

Catdor  rnuntleun'iH  frondaUrr  Mkakxs,  Proc.  V.  S.  Nat.  Mus.,  XX,  p.  503,  Jan.  19, 
isiw,  (a<Ivance  nhoet  issued  Mar.  5,  1S97;  original  description. — Millek  and 
Kkiin,  Vvw.  BoHt.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  m  (Syst. 
I{«8iiltrt  Stufly  N.  Am.  Mam.  to  doge  of  1900). 

[i  ViMt/jr  raruicUtmiH]  fnmdaior,  ELLii)T,  Fiel<l  Col.  Muh.,Zoo1.  Ser.,  II,  1901,  p.  116 
(Synop.  Mam.  N.  Am.). 

( 'iMtor  r[fina(Ieiii*ijt]  froiidntor,  Elliot,  Field  ("ol.  Mug.,  Zool.  Ser.,  IV,  1904,  pp. 
159  to  101,  fij?.  'M)  (.Mkull  of  type);  fig.  34  (animal).     (Mam.  Mid.  Am.). 

Piih-hoiu'-ah  of  tlie  Hopi  Indians. 

Ap'f'^'Uii  of  the  Hualapai  Indiann. 

Type'locality.  San  Pedro  River,  Sonora,  Mexico,  near  Monument 
No.  9S.     (Type,  skin  and  skull,  Xo.  HlVij  tJ.  S.  National  Museum.) 

Geographical  range. — This  form  occupies  the  southern  interior  area 
of  North  America,  ranging  north  from  Mexico  to  Wyoming  and  Mon- 
tana, its  habitat  being,  of  course,  restricted  to  the.  vicinity  of  wooded 
streams,  which  it  follows  through  the  Austral  and  Transition  zones. 

Deficriptlon.  —Larger  than  the  beaver  of  Canada,  paler  and  different 
in  coloration,  with  a  much  broader  tail.  Above  russet,  changing  to 
chocolate  on  the  caudal  peduncle  above,  and  to  burnt  sienna  on  the 
feet;  toes  reddish  chocolate.  Below  grayish  cinnamon,  brightening 
to  ferruginous  on  the  under  side  of  the  caudal  peduncle.  Sides  wood- 
brown,  enlivened  by  the  tawny  olive  color  of  the  overhair.  Length, 
1,070  mm.;  length  of  tail,  measured  from  anus,  360;  length  of  bare 
portion  of  tail,  125;  height  of  ear  from  crown,  31 ;  height  of  ear  from 
anterior  base,  35;  distance  from  tip  of  nose  to  eye,  68;  from  tip  of 
nose  to  ear,  125;  nose  to  occiput,  165;  length  of  manus,  with  claw, 
S2;  length  of  pes,  with  claw,  185.  Skull,  133  mm.  by  99.  Weight,  62 
pounds  avoirdupois. 

Cranial  characters.  The  skull  of  the  European  beaver  (Cantor 
fiber) y  which  is  readily  distinguishable  from  that  of  the  Canadian 
beaver  (Castor  canadensis)  by  its  slender  build,  lengthened  nasal 
bones,  and  elongated  rostral  portion,  presents  still  greater  differences 
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when  compared  with  the  beaver  of  Arizona  and  Sonora.  There  being 
at  present  no  forest  connection  between  the  habitats  of  Castor  jiher 
and  C,  canadmsis  in  their  respective  geographic  ranges,  and  conse- 
quently no  continuity  of  habitat,  there  can  be  no  question  as  to  their 
specific  distinctness.  The  skull  of  Y7.  canadensis  frondator  (fig.  57) 
differs  from  that  of  typical  C,  canadensis  in  being  much  larger,  with 
more  spreading  zygomata. 


Fig. /i?.— Castor  canadensis  frondator.    (Type,  Cat.  No.  ;i.">K8.'?,  U.S.N.M.)    d,  Dorsal  view;  b, 
,      Ventral  view;  r,  Lateral  View. 

Variations, — In  the  year  1885  I  purchased  from  a  professional  trap- 
per 17  beaver  skins,  taken  on  the  Verde  River  during  the  winter  of 
1884-85.     Thcso  skins  woro  dried  in  oval  shapes  on  looped  sticks  in 
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the  usual  way  and  weighed  29  pounds  avoidupois,  costing  $1  a  pound. 
The  fur  was  quite  heavy,  and  was  made  into  capes,  muffs,  and  a  coat, 
which  are  still  serviceable.  The  adult  skins  measur^  as  follows: 
1,090  by  700  nmi.,  1,060  by  720,  1,010  by  840,  970  by  780,  950  by  650, 
940  by  770,  930  by  800,  930  by  700,  920  by  750,  900  by  770.  Four 
young  of  the  year  measured  760  by  600,  710  by  600,  670  by  580, 
695  by  620.  One  in  the  second  year  measured  720  by  610.  Two  in 
the  third  year  measured  820  by  680,  810  by  720.  As  in  all  Arizona 
beavers,  the  hides  are  thick  and  indurated,  especially  those  of  old 
males  that  have  many  scars  from  fighting;  and  the  coat  is  poorer  in 
quality  and  less  dense  than  in  northern  skins.  The  fur,  however,  is 
quite  full  and  handsome.  Ten  of  these  skins  are  of  adults,  taken  be- 
tween December  and  March,  and  stretched  to  a  nearly  perfect  ellipse. 
Of  these.  No.  168  (original  number)  is  the  largest,  darkest,  and  hand- 
somest, being  in  perfect  winter  pelage.  The  skin  measures  930  by  800 
mm.,  and  weighs  2  J  pounds.  There  is  an  area  of  dark,  reddish  brown 
extending  from  the  forehead  to  the  root  of  the  tail,  where  the  color 
changes  to  a  darker  hue  of  shining  vinaceous-chestnut,  a  Ughter  shade 
of  which  extends  to  the  under  surface  of  the  caudal  peduncle  and 
inner  surface  of  the  thighs.  The  sides  are  rather  uniform  (slightly 
reddish)  fulvous.  The  underfur  is  of  about  the  same  color  terminally 
but  grayish  at  the  base  of  the  hairs;  that  upon  the  dorsum  is  rich 
brown.     There  is  no  ventral  chestnut  stripe  in  this  specimen. 

The  remaining  nine  adult  winter  specimens  exhibit  certain  color 
differences  amounting  to  a  considerable  variation.  No.  169  has  the 
dorsum  paler  and  less  reddish;  the  sides  and  belly  are  uniformly 
brownish  gray,  with  no  tinge  of  red  or  fulvous,  while  the  rump  is  paler 
than  the  back,  and  more  yellowish  than  in  the  above  specimen,  this 
shading  into  dark  vinaceous  posteriorly  and  beneath.  The  skin 
measures  1,090  by  700  mm. 

Between  the  extremes  above  described  are  various  gradations 
in  color.  In  some  skins  there  is  a  distinctly  darker  ventral  stripe, 
and  occasionally  the  sides  are  of  a  brighter  yellowish  fulvous.  In 
some  the  top  of  the  head  is  darker,  in  others  lighter,  than  the  rest  of 
the  dorsum;  but  in  all  the  muzzle,  sides,  and  under  surface  of  the 
head  and  neck  are  pale,  so  that  the  skin  exhibits  a  triangular  dark 
patch  above,  corresponding  to  the  crown  of  the  head. 

Young  of  the  year  (from  four  skins  taken  in  midwinter). — These  are 
strikingly  paler  than  adults  at  the  same  season.  They  present  a  cen- 
tral area  of  reddish  brown  and  two  broad,  lateral  bands  of  nearly 
uniform  brownish  gray,  faintly  washed  with  fulvous.  The  ventral 
surface  is  appreciably  darkest  in  the  median  line.  The  sides  of  the 
head  are  washed  with  fulvous.  The  rump  and  base  of  tail  are 
pale  chestnut-fulvous,  with  less  of  the  vinaceous  tint  than  in  adults. 

Three  immature  skins,  presumably  in  their  second  and  third  years, 
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respectively,  present  color  characters  intermediate  between  those  of 
the  young  of  the  year  and  the  adult. 

Summer  pelage  of  adult  (adult  male  No.  |i||,  coll.  Amer.  Mus.  Nat. 
IIist.,New  York,  taken  at  Fort  Verde,  Arizona,  August  16,  1884). — 
Ui)per  parts  pale  reddish  fulvous,  much  paler  and  more  uniform  than 
in  any  winter  specimen.  A  darker  vertebral  area  is  indicated.  The 
rump  and  upper  side  of  the  tail  are  considerably  paler  and  more  yel- 
lowish than  in  winter.  The  long  hairs  of  the  sides,  giving  the  general 
body  color,  are  paler  yellowish  fulvous;  and  the  same  shade  prevails 
on  the  under  parts,  where  the  overhair  is  very  scanty.  Along  the 
middle  of  the  belly  is  a  band  of  dark,  shining  chestnut,  a  paler,  barely 
apparent  shade  of  which  extends  forward  to  between  the  fore  legs 
and  more  distinctly  backward  to  the  vent.  The  under  side  of  the  tail, 
posterior  to  the  anal  orifice,  is  reddish  chestnut,  paler  than  the  dark 
area  of  the  middle  of  the  belly.  The  bare  sole  of  the  hind  foot  is 
fringed  behind  the  heel  with  a  band  of  long,  chestnut-red  hairs.  The 
upper  surface  of  the  hind  feet  is  covered  with  coarse  hairs  of  a  dark 
vinaceous  color,  with  a  few  markings  of  fulvous,  especially  upon  the 
terminal  portion  of  the  toes.  The  front,  sides,  and  under  surface  of 
the  head  and  the  fore  legs  and  feet  are  a  paler  shade  of  fulvous  than 
the  rest  of  the  body;  and  the  feet  are  marked  above  with  a  few  irreg- 
ular vjnaceous  blotches  (mixed  with  brown)  similar  to,  but  paler 
than,  those  of  the  hind  feet.  The  soft  underfur  is  dark,  grayish 
brown  on  the  upper  parts,  becoming  pale  grayish  on  the  under  parts. 

Very  young  specimens,  taken  in  June,  have  a  drabish  coloration. 

Remarks. — The  beaver  of  Canada  and  the  northeastern  United  States 
( Castor  canadensis  canadensis)  is  of  a  beautiful  glossy  bay  on  the  upper 
surface,  paling  to  chestnut  on  the  head  and  rump.  The  under  surface 
is  seal  brown.  Sometimes  the  color  is  still  darker,  the  back  being 
blackish  brown,  the  caudal  peduncle  burnt  umber,  and  the  under  side 
of  head  vandyke  brown.  The  feet  are  seal  brown.  I  have  examined 
thirty-three  skulls  and  a  large  number  of  skins  of  C.  canadensis  fron- 
dator,  from  Arizona  and  Sonora.  In  old  males  the  total  length  reaches 
1,180  mm.,  and  the  bare  and  scaly  portion  of  the  tail  measures  285  by 
155.  Adult  males  weigh  60  pounds  and  upward;  females  40  to  50 
pounds. 

•  Beavers  are  found  throughout  the  Rio  Grande  Valley,  except  whore 
civilization  has  caused  their  disappearance.  At  El  Paso  I  bought 
some  beaver  traps  from  a  trapper,  but  was  unable  to  catch  any  bea- 
vers. Some  were  living  on  Las  Moras  Creek,  near  Fort  Clark,  Texas, 
but  they  also  eluded  me.  Not  having  obtained  a  specimen,  I  can  not 
say  whether  the  Texas  beaver  is  most  like  Castor  canadensis  caroli- 
nensis  Rhoads  or  the  present  subspecies.  Skins  of  the  Arizona  beaver 
make  elegant  rugs,  robes,  and  even  fur  trimmingo  when  the  long  over- 
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hair  has  been  plucked  out;  but  the  price  at  which  they  were  sold 
shows  that  beaver  trapping  was  not  a  remunerative  occupation  in 
Arizona,  which  is  further  attested  by  the  great  a})undance  of  these 
animals  along  the  rivers  of  the  Territory  during  the  early  eighties.  I 
have  had  large  skins  oflFered  me,  prepared  with  less  skill  and  pains  than 
those  above  described  for  50  cents  apiece;  but  the  value  has  risen  so 
that  a  trapper  name:d  Milligan,  who  obtained  more  than  100  skins  on 
the  Gila  and  Verde  rivers  during  the  winter  of  188j5-87,  selling  them 
by  the  pound,  received  an  average  price  of  $5  apiece.  The  largest 
beaver  taken  by  Mr.  Milligan  weighed  73  pounds. 

Habits  and  local  distribution, — Signs  of  the  beaver  were  evident  on 
nearly  all  of  the  streams  of  the  Colorado  Basin  visited  by  me  from 
March,  1884,  to  May,  1888.  I  always  found  this  animal  to  be  exces- 
sively shy,  secretive,  and  difficult  of  observation,  in  these  respects 
quite  different  from  the  half-tame  beavers  of  the  Yellowstone  National 
Park.  The  slight  amount  of  information  respecting  them  that  I  was 
able  to  obtain  while  in  Arizona  can  be  best  presented  in  the  form  of 
extracts  from  my  diary  of  tliose  years,  as  follows: 

July  18,  1884,  ^^^  Verde,  Arizona. — Beavers  are  abundant  in  pools 
of  Beaver  Creek  from  above  Montezuma  Well  to  the  Verde  River. 
Mr.  Henry  Mehrens,  a  settler  living  just  below  Montezuma  Well,  says 
he  frequently  sees  them  in  pools  of  Beaver  Creek,  which  are  there 
densely  bordered  by  tule  (Scirpus)  and  surrounded  by  willow  and 
Cottonwood  trees,  upon  which  they  feed.  He  informed  me  that 
beaver  frequent  the  irrigation  ditches  of  the  ranches  along  the  stream, 
doing  some  damage  to  the  ditches  and  shade  trees  planted  along  them. 

Aug^ust  16,  1884,  ^'^^  Verde,  Arizona, — I  killed  an  old  male  beaver 
about  3  miles  above  the  post  of  Fort  Verde,  in  the  Verde  River.  I 
first  saw  it  in  the  river  a  good  way  above  me,  floating  like  a  piece  of 
driftwood,  low  in  the  water.  For  some  time  I  was  unable  to  make  out 
whether  it  was  an  animal  or  not;  but  I  soon  saw  it  move  its  head  up 
and  down  slightly,  and  then  I  felt  sure  that  it  was  a  beaver — the  first 
one  I  ever  saw.  Every  walk  I  had  taken  along  the  banks  of  the  Verde 
River  had  revealed  to  me  evidences  of  the  abundance  and  industry  of 
this  singular  beast.  Large  Cottonwood  trees  were  to  be  seen  with 
tnmks  gnawed  half  through,  which,  on  the  next  occasion  that  I  vis- 
ited the  spot,  were  l}''ing  prostrate,  felled  ])v  the  beaver.  Numbers  of 
Cottonwood  trees  liad  been  cut  down  by  them  during  the  preceding 
two  months,  and  in  some  places  every  tree  near  the  water  and  some 
good-sized  ones  at  quite  a  distance  from  the  stream  had  been  cut,  until 
the  spot  resembled  a  clearing  made  by  the  woodman's  ax.  Tlie  sap- 
lings and  limbs  were  frequently  dragged  to  form  a  large  windrow 
beside  th^  river  bank,  in  doing  which  well-made  paths  had  been  swept 
in  the  sand  and  loam  by  the  industrious  })eavers.  I  had  not  aovn  any 
typical  or  recently  occupied  beaver  dams,  althou^^h  there  were  re- 
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mains  of  several  old  ones  near  the  post  of  Fort  Verde.  But  notwith- 
standing the  plentitude  of  beavers  not  one  had  before  'been  seen, 
although  the  streams  had  been  forded  at  night  and  in  the  evening 
many  times.  This  one  was  seen  on  a  cloudy  da}^  after  a  shower,  and 
was  shot  from  an  ambush  as  it  swam  slowly  down  the  river  channel, 
with  only  its  head  visible  above  the  surface  of  the  water  most  of  the 
time,  although  it  sometimes  floated  higher  and  drifted  like  a  board. 
It  was  so  large  and  heavy  that  it  was  with  difficulty  removed  to  a 
small  tree  and  hung  up  in  the  shade. 

AjigiLst  11 J  1884,  Port  Verde,  Arizona. — ^Visited  a  spot  tw:o  miles 
above  the  post  where  beavers  had  been  hard  at  work  cutting  cotton- 
wood  trees  and  lopping  off  the  branches  close  to  the  trunk.  Well- 
worn  paths  had  been  made  by  them  when  carrying  the  branches  to 
the  river.  I  was  walking  silently  and  cautiously  in  the  shade  of  the 
cottonwoods  at  a  place  where  the  bluff  bank  was  about  10  •feet 
high,  when  I  noticed  a  ripple  proceeding  from  the  nearer  shore 
beneath  some  jutting  roots  and  brushwood,  and  crept  stealthily  to 
the  shore  and  saw  that  there  was  a  great  commotion  in  the  water. 
In  fact,  the  whole  stream  was  quaking  from  the  rapid  movements 
of  some  animal  beneath  the  surface.  Soon  the  head  of  a  large 
beaver  emerged  from  the  shallow  water  on  the  opposite  side,  and  in 
a  moment  another  and  another.  It  proved  to  be  a  beaver  mother 
giving  instructions  to  her  kittens  in  the  art  of  swimming.  I  quickly 
pulled  both  triggers  of  my  shotgun.  Then  there  was  a  splash,  and 
for  a  moment  the  water  and  sand  fairly  boiled,  after  which  there 
was  only  the  spasmodic  kicking  and  flapping  of  a  wounded  beaver, 
which  was  secured,  not  however  without  difl5culty,from  a  dangerous 
quicksand  among  some  stranded  snags  of  trees  about  which  the 
beavers  had  been  trying  to  build  a  dam.  On  this  account  the  beaver 
colony  was  not  subsequently  molested  by  me,  as  I  was  desirous  of 
observing  their  method  of  work  on  the  attempted  dam. 

August  21,  1884,  Fort  Verde,  Arizona, — ^This  evening  I  repaired  to 
the  spot  where  I  shot  the  beaver  and  watched  for  these  animals 
until  it  was  pitch  dark.  I  saw  a  large  beaver  at  work  on  the  dam, 
but  it  flapped  its  tail  on  the  water  and  dived  upstream,  and  I  did 
not  see  it  again.  As  the  darkness  increased  I  could  hear  them 
s{)lashing  in  the  water  and  flapping  their  tails  on  the  ground  with  a 
sharp  thud  from  time  to  time,  but  I  could  see  nothing,  as  the  night 
was  dark  save  when  a  distant  flash  of  lightning  illumined  the  water 
for  a  second. 

August  22,  1884,  Fort  Verde,  Arizona. — ^The  beavers  are  putting 
forth  strenuous  efforts  to  cut  down  all  the  timber  near  their  dam. 
I  am  interested  to  see  whether  they  will  actually  succeed  in  cutting 
off  some  large  trees  from  which  they  have  stripped  the  bark  and  on 
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which  they  have  commenced  to  chisel  the  wood.  Some  of  these 
trees  are  cottonwoods,  two  feet  or  more  in  diameter.  Beavers  have 
ah-eady  felled  some  of  the  largest  trees  in  the  vicinity,  and  it  is  prob- 
able that  others  will  soon  follow.  The  limbs  have  been  cut  from 
the  felled  trees  at  the  trunk  and  carried  off.  To  cut  some  of  them 
the  animals  had  to  climb  along  the  trunk  to  a  position  10  to  15  feet 
above  the  ground.  There  are  numerous  beaver  slides  in  the  vicinity 
of  the  dam,,  and  these  are  well  worn  and  cleanly  brushed  by  the 
leafy  boughs  that  have  been  dragged  down  them. 

September  4,  1884j  Fort  Verde,  Arizona, — ^To-day  I  shot  a  young 
male  beaver.  Its  stomach  was  nearly  filled  with  the  bark  of  the 
Cottonwood.  We  had  this  young  beaver  served  on  our  table,  and 
all  who  partook  of  it  pronounced  it  to  be  excellent  meat. 

September  12,  1884,  Fort  Verde,  Arizona, — One  young  beaver  was 
seen  •swimming  in  the  Verde  River  with  only  the  nose  and  fore  {.art 
of  the  head  out  of  water.  It  climbed  out  upon  the  oi)posite  river 
bank,  where  I  obtained  a  good  view  of  it. 

October  17,  1884,  GUa  River  at  the  San  Carlos  Indian  Agency, — 
Beavers  are  abundant.  I  saw  many  cottonwoods  cut  down  or 
gnawed  by  them. 

October  25,  1884,  Fossil  Creek,  Arizona, — Beavers  arc  numerous  on 
tliis  stream.  While  on  this  expedition  (with  General  Crook)  I  saw 
fresh  signs  of  the  beaver  on  White  River,  the  Gila,  Salt  River,  and 
Tonto  Creek,  and  old  signs  on  Pine  Creek,  all  in  Arizona. 

January  17,  1885,  Indian  Garden,  Oak  Creek,  Arizona, — Beavers 
have  cut  many  small  saplings,  but  no  large  trees,  along  this  stream. 

May  IS,  1885,  Gila  and  Salt  rivers,  near  Phoenix,  Arizona, — Tracks 
and  cuttings  of  the  beaver  were  seen. 

June,  1885,  Fort  Verde,  Arizona, — Early  in  June,  when  fishing  for 
bonytail  {Gila)  on  a  sluice  of  the  Verde  River,  I  accidentally  stum- 
bled upon  a  nest  containing  three  young  beavers,  two  of  which  I 
took  for  specimens  on  another  occasion  (June  13).  The  nest  was 
contained  in  a  hollow  of  the  large  decayed  bole  of  ash  trees  that 
grew  out  of  a  common  base,  and  was  composed  of  stalks  and  leaves 
of  sedge,  tulo,  and  herbs,  together  with  some  dry  leaves  and  fine 
rootlets  that  had  been  washed  bare  by  the  stream.  On  this  neat 
and  soft  bed  were  the  three  little  ones.  The  mother  dived  into  the 
pool  wliicli  had  undermined  the  trees  along  the  jutting  bank,  but 
soon  cariie  back  to  look  after  her  progeny  and  was  quite  bold.  On 
subsequent  visits  to  this  nest  I  heard  the  sj)lash  of  the  parent  when 
I  approached  the  spot,  and  the  progeny  followed  her  example  as 
soon  as  I  reached  them.  The  mother  did  not  appear,  but  the 
young  ones  swam  freely  around  the  pool  in  my  presence. 

June  19,  1885,  Fossil  Creek,  Arizona.— Bea^yers  were  seen  in  Fossil 
Creek,  central  Arizona. 
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October  1,  1886,  Fort  Verde,  Arizona. — Being  desirous  of  obtaining 
a  handsome  section  of  a  cottonwood  tree  bearing  the  marks  of  the 
beaver's  teeth,  I  selected  an  immense  one  which  the  beavers  had  cut 
two-thirds  through,  and  which  exhibited  well  the  marks  of  their  teeth 
and  their  apparent  intention  and  ability  to  fell  a  tree  in  a  particular 
direction.  Colonel  Clendennin,  commanding  the  post,  kindly  allowed 
mo  to  take  a  large  crosscut,  double-handed  saw  and  the  provost  ser- 
geant with  two  men.  The  tree  proved  to  be  larger  than  I  had  sup- 
posed, and  we  were  unable  to  saw  it  down.  As  a  good  deal  of  heavy 
cottonwood  timber  had  been  cut  by  beavers  in  that  vicinity,  I  meas- 
ured the  circumference  of  the  trunks  of  six  of  the  larger  trees.  The 
measurements,  taken  above  the  cutting,  were  as  follows:  31 J  inches, 
21  J, .55 J,  36,  87 J,  end  89.  One  or  two  of  the  trees  measured  were 
still  standing  nearly  cut  through,  but  these  were  felled  by  the  beavers 
soon  after  and  carried  away  by  them,  with  the  exception  of  the  heaviest 
trunks  from  which  all  the  branches  were  gnawed. 

November  7,  1886. — A  prospector  related  a  story  of  a  fight  between 
a  beaver  and  mountain  lion.  The  miner,  encamped  on  the  Colorado 
River  at  a  point  where  there  was  a  broad  sand  flat,  saw  a  beaver  in 
the  early  morning  crossing  the  sand  flat  to  a  strip  of  cottonwood  tim- 
ber, whence  it  was  afterwards  seen  dragging  a  stick  of  wood  back 
toward  the  water.  A  mountain  lion  was  then  seen  crouched  in 
the  trail  watching,  ready  to  intercept  the  beaver.  As  the  latter 
approached  the  lion  sprang  upon  it,  and  the  two  animals  closed  in  a 
desperate  conflict.  The  fortunes  of  war  wavered,  now  on  the  side  of 
the  lion,  anon  on  that  of  the  beaver.  The  miner,  taking  his  rifle  in 
hand,  cautiously  approached  the  combatants  and  watched  them  from 
a  place  of  concealment.  After  fighting  a  long  time  the  beaver  was 
left  dead  on  the  field  and  the  Uon  attempted  to  crawl  from  the  spot, 
followed  by  the  prospector,  who  found  it  unnecessary  to  kill  the  lion 
with  his  rifle,  as  it  soon  lay  down  upon  the  sand  and  died  from  exhaus- 
tion and  loss  of  blood. 

January  22,  1886,  Fort  Verde,  Arizorui. — During  the  past  week 
there  have  been  long  heavy  rains.  The  rainfall  in  the  valley  amounted 
to  several  inches,  while  upon  Grief  Hill,  1,500  feet  higher  (altitude 
about  5,000  feet),  the  precipitation  amounted  to  5  inches.  The 
Verde  River  overflowed  its  banks  and  flooded  the  beavers  out  from 
their  burrows  in  the  river  banks.  For  a  night  or  two  they  were  seen 
all  along  the  river,  showing  great  excitement,  and  several  of  them 
were  shot. 

March  26,  1886,  Fort  Verde,  Arizona. — ^A  few  days  ago  a  female 
mallard  flew  from  a  beaver-feUed  cottonwood  whose  branches 
drooped  into  the  water  beyond  a  pile  of  driftwood.  As  I  had  been 
within  a  few  feet  of  the  spot  for  a  quarter  of  an  hour  without  noticing 
the  duck,  I  suspected  that  it  had  a  nest  among  the  driftage.     To-day, 
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Ilind  foot  (fi^.  59)  6-tubercuIato:  tubercles  paired.  Pollex  with  a 
short  nail  in  place  of  a  claw.  No  cheek-pouches.  Tail  lonjj,  nearly 
naked,  with  rings  of  overlapping  scales.  Vertehne:  C  7,  D  13,  L  i\, 
S  4 .  C  26-32.     ( Flower  a nd  Lydekker. ) 

nUs  genus  is  represented  by  four  very  distinct  spcK^ies  on  the  Mexi- 
C4in  Boundary  Line. 

KKY   TO   TIIK    MPKriKM   C»F   MIM    l^orNl*   OX   TIIK    B<M  NOAKV    LINK. 

a    Si/«»  larp*'     I^*n)^li  m<m*  than  .'{(N)  inin. 

6.  Tail  aUmt  hm  lonj;  h.<4  lioad  ami  ImmIv,  cliiMky  aU)v<»  and  fiali'  Im*Ii>w:  (tilor  i»r  ImmIv  jrrmy- 

iHli-hniwn  nUivr. MnKni  j^rnyiMh-wlillv  Im'Iow Mum  nonrtpcuji  (p.  .'W»l  i. 

/*/i.  TmiI  ninMidorably  lonp*r  than  Itcad  ami  ImmIv,  Hnd  diinky  all  nmml. 

f.  Color  nnldiMh-hntwa  alMivt\  and  whit<^  lM*|t>w:  pcla|^  mix(M|  with  Npino<i. 

J/fM  altjniuirinuM  (p.  3flr»> 

re.  i\\\or  bhii^hla('k,flHrki*r  on  th<*  I>n4*k,  nion>  hlaty  on  thi'  lM>lly. .  Mum  raiiuM  (p.  3tK>). 

aa.  Sizi*  Kinall.     Ii«*ngth  h'^  than  2IM)  nun Mum  muMCutuM  (p.  ittMi). 
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Fji.  .v«     Ui  t  mi  •><  t  m  h     rt,  J«»a»r<N»T.  h.  Ilivi»r<M»T;  r  r%R.  «l.  T»il 

MUS    NORVEOICUS    Erxlcbcn. 

SOBWAT  KAT:  BEOWV  BAT:  WXABf  BAT. 

[Mum]  nonrtfiruf  KiiXt.KBKV,  Sy-ii.  lir^i  Anim.,  I.  1777, p.  31S  (orifpnalilr^rriptinaV— 

Kixior.  Firld  (ol.  Mu^../>M)1.  S«>r.  IV.  liUM.  p.  IfW  (Mam   Mid.  Am  i 
Mua  nonf^riru9,  Wtms,  Pn»r.  Biol.  Sir,  UVhinitton.  XIII.  p.   U17,  (Vt.  31.  1900.^ 

Miu.r.R  and  Kkiix.  Pnir.  D<M.  S»r.  Nat.  Umt..  XXX.  No    1.  IW.  27.  lUOl.  p. 

Tm    .sy^it.  KiHktihii  Mudy  N.  Am.  Mam.  to  rhnr  of  19(1)  . 
Mu»  dicumanni  P%tJjiii.  (il»nr«,  177.S,  p.  01,  N»»    10. 
[Mua]  tUfumnn  tt.  Ei.LioT.  Firld  <  ol,  Mu«  .  7>«»l.  .S-r,  II,  IWl,  p.  117  (Sriwp.  yan. 

N  Am 

Typf'h>ctiHtif.     Noniftv. 

(itnyrfiphinti  ntufjt .     ('itir*i  and  lanrcr  M'tllcmonts. 

I  h  script  inn,  -  Norma  I  roloralitm  ;:riiyiN|j-l»n»uii  abi»v«\  dirty  gmy- 
ish-\ihite  Im»Io\\  :  upiwr  surfutu*  ini»rr  «»r  h'^^  lin«M|  with  Mark  hairs, 
es|H»cially  in  tln»  vtTti'Kral  urra.  wlnrh  is  also  irruyfHt.  Fi»ft  soile<l 
grn\ish-whil«».  Tail  dusk\  ab*»\r  and  whitish  Im»|i»u.  tlmuirh  not  dis- 
tinctly hiiMdoHMl.  Tail  iisiuijly  .sJiort^T  than  htad  and  btNly.  and  mi 
hpar^cly  Nht»rt-hain*il  as  to  s|io\i  thr  aiinuli  phiiiilv. 

Itfftuirks.  Tliis  rosinopohtan  s|MNirs  is  fMimd  *»|Mirint:ly  in  the 
citi«»s  of  the  Smthwrst  In  Ari/t>iia  and  Ni'V\  M«>\iro  iho  white 
donH*?*tic  \arictv   i.s  intist   rotiinioti.   ihou^'h   l>r«»wti  uii<*^  witi*  iH*ra- 
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The  dens  of  beavers  are  usually  dug  in  the  bluff  banks  of  streams, 
and  have  the  entrance  at  a  considerable  depth  below  the  surface  of  the 
water.  At  the  back  part  are  usually  one  or  more  openings,  probably 
for  the  purpose  of  admitting  the  air,  which  are  concealed  by  brush  and 
weeds.  At  Fort  Verde  a  beaver  den  was  partially  opened,  and  a  bull- 
dog that  had  earned  the  reputation  of  being  a  hard  fighter  was  ad- 
mitted. In  the  fight  that  ensued  the  dog  was  badly  beaten,  and  could 
not  again  be  induced  to  attack  a  beaver. 

Mr.  Stuart  Daniels  found  beavers  on  the  Sonora  River,  Mexico.  He 
also  found  them  in  abundance  on  the  Gila  River,  Arizona.  On  the 
Boundary  Survey  they  were  found  on  the  San  Pedro  River  and  on 
Babocomeri  Creek,  one  of  its  tributaries  in  Arizona.  Two  trappers 
whom  we  met  at  Yuma,  Arizona,  in  March,  1894,  had  recently  arrived 
from  a  200-mile  trapping  expedition  down  the  Gila  River.  They  had 
shipped  a  number  of  beaver  and  raccoon  skins  taken  during  this  trip, 
but  found  no  beavers  on  the  lower  portion  of  the  Gila.  I  saw  old 
beaver  cuttings  on  the  Gila  in  the  vicinity  of  Adonde  Siding,  Arizona, 
in  February,  1894.  Residents  said  that  there  had  been  scarcely  any 
beavers  on  the  lower  GUa  since  the  flood  of  February,  1891,  which 
washed  them  all  out.  One  man  told  me  that  beavers  were  then  (Feb- 
ruary, 1894)  working  extensively  at  Mohawk,  on  the  Gila.  Beavers 
were  formerly  found  at  Gila  City,  but  had  been  driven  out  by  pre- 
vious floods.  In  the  years  1893  and  1894  a  colony  of  beavers  was', 
located  about  12  miles  below  Yuma,  on  a  lagoon  of  the  Colorado 
River.  Seven  of  them  were  trapped  by  Mr.  Smart,  of  our  party. 
Beavers  are  common  on  the  Colorado,  and  doubtless  sometimes  ascend 
the  Salton  and  New  river  lagoons  of  the  Colorado  Desert  during  sea- 
sons of  overflowing;  but  we  saw  no  signs  of  them  at  the  time  of  our 
visit  away  from  the  Colorado  River  in  that  region. 

No  signs  of  beavers  were  seen  by  us  on  Cajon  Bonito  Creek  or  the 
San  Bernardino  River,  terminals  of  the  Yaqui  River;  but  Mr.  Hallj 
who  resided  in  the  Guadalupe  Canyon,  informed  me  in  1892  that  he 
had  seen  their  cuttings  lower  down  on  Cajon  Creek;  but  I  failed  to 
discover  them  there. 
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MeasttremenUt  of  13  epeeimens  of  Castor  canadensis  fnmdator.a 


Museum  num- 

- 

94 

ber. 

& 

1 

s 

£ 

1 
i 

S 

•H 

i 

Ix)CAlity. 

Date. 

Sex  and 
age. 

eg 

.a 

c 

c 

a 

u 

c 

c 

b 

c 
c 

& 
^ 

3 

® 

a. 

.a 

V. 

0/ 

z. 

x: 

JH 

*.> 

d 

S3 

i 

ex 

^ 

tL 

tL 

•^ 

3 

c 

t 

C 

C 

,£tf 

M 

CO 

CO 

o 

H 

J 

C 

— 

^ 

18S4. 

mm 

mn. 

mm 

mm'mm 

mm 

mm 

3336 

1854 

120 

Verde  River,  at  Fort 
Verde,  Arizonn. 

Aug.  16 

^ad. 

1,130 

360 

125 

40 

73 

141 

61 

2065? 

122 

do 

Aug.  19 

9  jnv. 

630 

224 

63 

30 

52 

99 



3337 

2054? 

123 

do 

Sept.  10 

188.-). 

cf  jiiv. 

750 

253 

77 

32 

57 

99 

3338 

198 
199 

do 

do 

June  13 
....do... 

9  j"v. 
.f  jnv. 

.'^87 
390 

122 

127 

36 
32 

17 
17 

41 
41 

81 

78 

(?) 

2038 

6131 

2A2 

do 

Oct.    14 

-Pad. 

l,i:» 

365 

150 

27 

83 

182 

64 

2037 

265 

do 

Oct.    17 

1886. 

*  juv. 

800 

280 

88 

29 

68 

150 

67857 

53947 

406 

Beaver   Creek,    near 
Fort    Venle,    Ari- 
zona. 

May  28 

9  ad. 

1,080 

3IW 

l.Vi 

35 

85 

185 

42 

2339 

407 

do 

....do... 

1887. 

/  juv. 

340 

97 

2a57 

515 

Verde  River,  at  Fort 
Verde,  Arizona. 

Feb.   10 

9  ad. 

1, 132 

385 

l.-»3 

35 

85 

182 

46 

2a367 

522 

do 

Feb.  21 

'  juv. 

963 

318 

114 

34 

76 

168 

20751 

3S946 

2118 

San     Pedro     River. 
Sonora,  Mexico. 

1892 

9  ad. 

%0 

.334 

127 

2.". 

84 

176 

32 

20760 

35883 

2151 

do.'> 

1892 

cf  ad. 

1,070 

360 

12.". 

31 

82 

185 

62 

o  All  but  the  last  two  specimens  arc  in  the  collection  of  the  American  Museum  of  Natural  History. 
6T3ri)e. 


Family  MURIDiE. 


RATS  AKS  XIOE. 


0-0. 
0  -0' 


M.r^ifi. 


Dentition.— I.  J^};  C.  ^J;  P. 

Skull  with  contracted  frontals;  a  short  and  slender  ju<2:al,  generally- 
reduced  to  a  splint  between  the  zyjromatic  processes  of  the  maxilla 
and  squamosal;  the  lower  root  of  the  former  process  more  or  less 
flattened  into  a  perpendicular  plate;  typically,  the  infraobital  vacuity 
tall,  and  wide  above  and  narrow  below.  Lower  incisors  compressed; 
no  premolars;  molars  rooted,  or  rootless,  tu})erculate,  or  with  angu- 
lar enamel-folds.  PoUex  rudimental;  tail  generally  nearly  naked  and 
scaly.     (  Flower  and  Lydekker.) 
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KEY   TO   TEN   GENERA    OP  MURID.E.« 

a.  Grinding  teeth  crowned  by  tubercles  or  cusps. 

b.  Grinding  teeth  with  tubercles  arranged  in  three  transverse  rows,  very  distinct  in  teeth 

of  upper  jaw Mus  (p.  363). 

bb.  Grinding  teeth  with  tubercles  arranged  in  two  longitudinal  rows. 

c.  Upper  incisors  longitudinally  grooved ReithrodorUomytt  (p.  45(5). 

ce.  Upper  incisors  not  grooved.  ^ 

d.  Skull  with  a  distinct  ridge  over  eye-socket;  fur  coarse;  lx»lly  not  pure  white;  size 

larger  (total  length  usually  over  130  mm) Oryzomys  (p.  454). 

M.  Skull  without  a  prominent  ridge  over  ey(*-s<M'ket;  l>elly  pure  white;  smaller 
(total  length  usually  under  130  mm). 
e.  Coronoid  process  of  mandible  developed  as  a  long  hook;  solos  of  feet  hairy. 
/.  Piody  stout;  size  medium  to  rather  large  (total  length  125  to  175  mm.); 

plantar  tubercles,  four;  teeth  with  high  tul)ercles Onychomys  (p.  368). 

ff.  Body  mouse-like;  size  small  (total  length  less  than  100  mm.);  plantar  tuber- 
cles, six;  teeth  with  low  tubercles Baiomys  (p.  381). 

ee.  Coronoid  process  of  mandible  developed  as  a  short  spine;  soles  of  feet  largely 

naked Peromyacus  (p.  382). 

aa.  Crowns  of  grinding  teeth  flattened,  and  divided  into  loops  or  triangles  formed  by  plates 
of  enamel  inclosing  dentine. 

g.  Enamel  loops  S-shaped Sigmodon  (p.  445). 

gg.  Enamel  loops  distinctly  triangular. 

h.  Upper  incisors  narrow,  compressed,  the  antero-posterior  diameter  of  each 
much  greater  than  the  transverse  diameter:  Iwdy  slender;  tail  always 

long;  eyes  and  ears  large;  belly  white Neotoma  (p.  467). 

hh.  Upper  incisors  broad,  the  antero-posterior  diameter  of  each  less  than 
transverse  diameter;  body  clumsy;  tail  usually  short;  eyes  and  ears 
small;  belly  generally  not  white. 

i.  Tail  flattened  laterally A'i^r  (p.  494). 

ii.  Tail  round Microtuft  (p.  498) 


Subfkmily  MURIN-^K. 

Molars  rooted  and  tuberculated,  those 
of  the  upper  jaw  with  three  longitudinal 
rows  of  tubercles.  The  species  existing 
in  the  New  World  have  been  introduced 
and  naturaUzed  from  the  Old  World. 

Genus   MUS   Linneeus  (1788). 


Dentition — I. 


M. 


=  16. 


FlOSS— Mus    ALEXANDRINUS. 

a,    Skull;    6,    Upper    molars; 
r,  Lower  molars. 


Front  teeth  two;  cheek  teeth  never 
more  than  three  in  each  jaw.  Incisors 
narrow,  without  grooves.  Structure  of 
molars  as  in  fig.  58.  Incisive  foramina  of  skull  long;  coronoid  proc- 
ess of  mandible  well  developed.  Ears  and  eyes  rather  large.  Muzzle 
naked  at  the  extremity.     Fur  soft,  in  some  cases  mixed  with  spines. 

o  Largely  borrowed  from  Miller's  Key  to  the  Land  Mammals  of  Northeastern  North 
Ameriea,  in  Bulletin  of  the  New  York  State  Museum,  VIII,  October,  1900,  p.  9.3. 
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« I. on  of  ili«<  \uu  r.i  in  Mii^t^uin  •>!  N'  ttiinl  llialnrjr. 


Family  MUniD-K. 


KATt  AJID  WCS 


Skull  with  nmlruclril  froiUaU:  ii  »*ln»ri  ati«l  Nlfinlrr  jiiirnl,  u'<*»«*nilly 
niliHM^I  to  H  .splint  lM»t\\t'«»n  tin*  /\/Miuaiii  priMo^^iN  nf  tho  maxilla 
and  squanioHul:  tlio  lowrr  root  of  ilif  fornur  priMc^H  ini»n»  or  \\*9m 
f]atti*niNl  into  a  |NT|NMit|iriilur  plntr:  t\|>ir.ill\.  llir  inrrii(»l>ital  vaniitr 
tall,  and  widi*  aljovi-  and  narrow  h.low.  I^iwn  in*  i^ors  cotnpn'xstNl; 
no  prt»niolars:  nmlars  n»otr<l.  or  pmiiIivh.  tiiln  n  Mlati*.  or  \uili  an^t- 
lar  riiami^l  fi)lds.      Pollrx  riidiMiiiilal.  tail  u'<'nrrall\  n«  arl\  naktHi  and 
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sionally  seen  dead  in  the  streets  of  El  Paso,  Nogales,  and  Tucson, 
where  it  appeared  to  be  less  numerous  than  the  roof  rat  (  Mils  dlex- 
andrinus).  In  San'  Diego,  rats  were  very  abundant.  Scores  of 
black,  white,  or,  more  often,  particolored  ones,  were  seen  about  sta- 
bles or  slaughterhouses,  and  were  said  to  have  been  recently  imported 
from  China.  Among  ten  specunens  collected  about  the  wharves  of 
San  Diego,  was  a  single  plumbeous-black  individual,  which  agreed  in 
all  respects,  except  color,  with  eastern  specimens  of  Mus  norvegicus. 
The  remaining  nine  had  unusually  long  tails,  in  some  instances  longer 
than  the  head  and  body.  They  were  grayer  than  New  York  exam- 
ples of  Jllus  norvefficua.  Large  brown  rats,  probably  this  species, 
were  feeding  about  my  camp,  in  Flagstaff,  Arizona,  June  1  to  3,  1887. 
I  saw  dead  Norway  rats  lying  in  the  streets  of  Bisbee,  Arizona,  in 
October  and  November,  1892.  None  were  seen  or  heard  of  on  the 
Sonoyta  River,  Sonora,  Mexico,  no  species  of  Mus  having  reached  the 
Mexican  villages  of  that  region. 

Record  and  nuasurnnfnts  of  10  specinuns  of  Mus  norvegicun. 


Musouin  nuin- 
Iht. 


58846 
83454 

8345A 
8345H 
834S9 
834fl0 
83461 
83462 
83463 


9 


58846     1101 


Ixicality. 


Da  to. 


83454 
83455 
83456 
8345K 
83459 
83460 
83461 
83462 
83463 


1722 
1723 
1724 
1726 
1727 
1728 
1729 
1730 
1731 


I       1893. 

Fort  Lowell,  Arizona Nov.    9 

1806. 
San  Diego,  California May     5 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


I 


May  7 
....do... 
May  14 
...do... 
...do... 
....do... 
May  IK 
May  2U 


S4'x  and 


o  Vad. 

69  Im. 
19  ad. 
«9  ad. 
»^ad. 
*  /  ad. 
*/  im. 
*/  Im. 
<<  ^  ad. 
t'/ad. 


345 
422 
393 
409 
371 
38.^ 
376 
370 
391 


5     ^ 


fitm.    Ynm.    niin. 


174 
215 
199 
215 
190 

mn 

187 
171 
202 


3H.0 
40.0 
40.0  I 
43.0 
42.0 


41.0 
39.5 
43.0 


15.5 
15.5 
14.5 
14.0 
14.5 


15.0 
18.0 
14.5 


o  Color,  while. 
*  Color,  l>rowu. 


♦■(^olor,  brown.    (Contained  4  fftuaes. 
rf  Color,  plumbeouti-hlaek. 


MUS   RATTUS   Linnaeus. 


BLACK  RAT. 

[Mus]  rattus  Linn^kcs,  Syst,  Nat.,  10th  ed.,  17.58,  p.  61  (orifonal  drscription).— 
Elliot,  Field  Col.  Mus.,  II,  1901,  p.  117,  fig.  28  (skull  ).  (Synop.  Mam.  N.  Am.); 
rV',  190-1,  p.  163,  fig.  31  (skull),  fig.  25  (animal)  (Mam.  Mid.  Am.). 

AftM  rattus.  MiLLKR  and  Rehn,  Proc.  Best.  Soc.  Nat.  lILst.,  XXX,  No.  1,  The.  27, 
1901,  p,  56  (Syst.  Kosults  Study  N.  Am.  Mam.  to  clo8<'  of  1900). 

Type-locality,     Sweden . 

Geographical  range.    Cosmopolitan,  but  does  not  thrive  where  Mils 
norvegicus  is  abundant,  usually  disappearing  before  it. 
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Hind  foot  (fig.  59)  6-tuberculate;  tubercles  paired.  Pollex  with  a 
short  nail  in  place  of  a  claw.  No  cheek-pouches.  Tail  long,  nearly 
naked,  with  rings  of  overlapping  scales.  Vertebrae:  C  7,  D  13,  L  6, 
S  4,  C  26-32.     {Flower  and  Lydekker.) 

This  genus  is  represented  by  four  very  distinct  species  on  the  Mexi- 
can Boundary  Line. 

KEY  TO   THE    SPECIES    OP   MUS   POUND   ON   THE    BOUNDARY   LINE. 

a.  Size  larger    Length  more  than  300  mm. 

h.  Tail  about  as  long  a.s  head  and  body,  dusky  alwve  and  pale  below;  color  of  l)ody  gray- 
ish-brown al)ovo,  soiled  grayish-whit^  below Mua  nonvfiicu^  (p.  364). 

bb.  Tail  considerably  longer  than  head  and  Ixxly,  and  dusky  all  round. 

c.  Color  reddish-brown  above,  and  white  below;  pelage  mixed  with  spines. 

Mu8  alexandrinus  (p.  .366). 

cc.  Color  blue-black,  darker  on  the  back,  more  slaty  on  the  l)elly.  .Mus  rattus  (p.  365). 

aa.  Size  small.     Length  less  than  200  mm Mus  musculua  (p.  366). 


FiQ.  59.— Mus  MUScuLUS.    a,  Forefoot;  h,  Hindfoot;  r.  Ear;  d.  Tail. 

MUS   NORVEQICUS   Erxleben. 

KOBWAY  RAT;  BEOWN  BAT;  WHABF  BAT. 

[Mub\  norvegicus  Erxleben,  Syst.  Regni  Anim.,  1, 1777, p.  318  (original  description). — 

Elliot,  Field  Col.  Mu9.,Zool.Ser.,  IV,  1904,  p.  164  (Mam.  Mid.  Am.). 
Mus  norvegicusy  REnN,'Proc.  Biol.  Soc.  Washington,  XIII,  p.  167,  Oct.  31,  1900.— 

Miller  and  Rehn,  Proc.  Bost,  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p. 

65  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
Mus  decumanus  Palijis,  Glires,  1778,  p.  91,  No.  40. 
[Mus]  decumanus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  117  (Synop.  Mam. 

N.  Am.). 

Type-locality, — Norway. 

Geographical  range, — Cities  and  larger  settlements. 

Description, — Normal  coloration  grayish-brown  above,  dirty  gray- 
ish-white below;  upper  surface  more  or  less  lined  with  black  hairs, 
especially  in  the  vertebral  area,  which  is  also  grayest.  Feet  soiled 
grayish-white.  Tail  dusky  above  and  whitish  below,  though  not  dis- 
tinctly bicolored.  Tail  usually  shorter  than  head  and  body,  and  so 
sparsely  short-haired  as  to  show  the  annuli  plainly. 

Remarks, — This  cosmopolitan  species  is  found  sparingly  in  the 
cities  of  the  Southwest.  In  Arizona  and  New  Mexico  the  white 
domestic  variety  is  most  common,  though  brown  ones  were  occa- 
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sionally  seen  dead  in  the  streets  of  El  Paso,  Nogales,  and  Tucson, 
where  it  appeared  to  be  less  numerous  than  the  roof  rat  ( Mus  alex- 
andrinus).  In  San'  Diego,  rats  were  very  abundant.  Scores  of 
black,  white,  or,  more  often,  particolored  ones,  were  seen  about  sta- 
bles or  slaughterhouses,  and  were  said  to  have  been  recently  imported 
from  China.  Among  ten  specimens  collected  about  the  wharves  of 
San  Diego,  was  a  single  plumbeous-black  individual,  which  agreed  in 
all  respects,  except  color,  with  eastern  specimens  of  Mus  norvegicus. 
The  remaining  nine  had  unusually  long  tails,  in  some  instances  longer 
than  the  head  and  body.  They  were  grayer  than  New  York  exam- 
ples of  Mus  norvegicus.  Large  brown  rat^,  probably  this  species, 
were  feeding  about  my  camp,  in  Flagstaff,  Arizona,  June  1  to  3,  1887. 
I  saw  dead  Norway  rats  lying  in  the  streets  of  Bisbee,  Arizona,  in 
October  and  November,  1892.  None  were  seen  or  heard  of  on  the 
Sonoyta  River,  Sonora,  Mexico,  no  species  of  Mus  having  reached  the 
Mexican  villages  of  that  region. 

Record  and  mcasurmwnts  of  10  specinutis  of  Mus  norvegicuji. 


Mus( 

iiin  num- 

1 

• 

0 

A     ! 

fl 

ber. 

c 

Ee 

— 

? 

5" 

A 

s 

a 

3 

■■V 

Locality. 

Date. 

Sox  and 
ago. 

i 

u 

1 

o 

^ 

5 

^ 

OS 

1893. 

mm. 

mm. 

mm. 

mm. 

58S46 

58846 

1101 

Fort  Lowell,  Arizona 

Nov.    9 
1896. 

a  9  ad. 

83454 

83454 

1722 

San  Di^o,  California 

May    5 

t>^  im. 

345 

174 

38.0 

15.5 

83455 

83455 
83456 

1723 
1724 

do 

May     7 
....do... 

69  ad. 
c9ad. 

422 
393 

215 
199 

40.0 
40.0 

15.5 

83456 

do 

14.5 

83458 

83458 

1726 

do 

May  14 

frj-ad. 

409 

215 

43.0 

14.0 

83459 

83459 

1727 

do 

....do... 

bj^  ad. 

371 

190 

42.0 

14.5 

83460 

83460 
8:^461 
83462 
83463 

1728 
1729 
1730 
1731  ' 

1 

do 

....do... 

ft.^  im. 
6^im. 
rf^ad. 

385 
376 
370 
391 

202 
187 
171 
202 

41.0 
39.5 
43.0 

83461 

do 

....do... 

15.0 

83462 

do 

May  18 
May  20 

18.0 

83463 

...  .do 

14.5 

«  Color,  white. 
*  Color,  brown. 


<•  Color,  brown.    Contained  4  fetuses. 
<*  Color,  piumbeous-black. 


MUS    RATTUS    Linnaeus. 


BLACK  RAT. 

[Mus]  rattus  Linnaeus,  Syst.  Nat.,  10th  ed.,  1758,  p.  61  (original  description).— 
Elliot,  Field  Col.  Mus.,  II,  1901,  p.  117,  fig.  28  (skull ).  (Synop.  Mam.  N.  Am.); 
IV,  1904,  p.  103,  fig.  31  (skull),  fig.  25  (animal)  (Mara.  Mid.  Am.). 

M-us  rattus,  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
1901 ,  p.  56  (Syst.  Results  Study  X.  Am.  Mam.  to  close  of  1900). 

Type-locality. — Sweden. 

Geographical  range. — Cosmopolitan,  but  does  not  thrive  where  Mv^ 
norvegicus  is  abundant,  usually  disappearing  before  it. 
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Description. — Upper  parts  plumbeous-black;  under  parts  slate 
color.     Total  length,  400  mm;  tail  vertebrae,  215;  hind  foot,  37. 

Habits  and  local  distribution, — We  did  not  meet  with  the  black  rat 
on  the  Mexican  border;  but  Mr.  Herbert  Brown,  writing  from  Yuma, 
Arizona,  November  18,  1900,  says: 

I  find  the  black  rat  here.  Some  time  ago  1  offered  to  send  some  live  ones  to  Mr.  Ilorna- 
day.  Central  Park,  New  York,  but  he  did  not  care  for  them.  They  were  the  first  I  ever 
saw  in  the  Territory.  In  a  litter  of  4  yoitfig  ones,  3  were  jet  black  and  1  brown.  The 
brown  rat  appears  to  be  th(;  moro  common  of  the  two. 

MUS  ALEXANDRINUS     Geofrroy  Saint  Hflaire . 
ROOF  RAT;  WHITE-BELLIEI)  RAT. 

Mu8  alexandrinus Geoffhoy  Saint  Hilaire,  Descr.  de  I'Egypte,  Mamm.,  1818,  p.  733, 
pi.  V,  fig.  1  (original  description). — Miller  and  REHN,Pror.  Host.  Soc.  Nat.  Hist., 
XXX,  No.  1,  Dec.  27,  1901,  p.  65  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of 
1900). 

[Mus]  alexandrinus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  118  (Synop.  Mam. 
N.  Am.);  IV,  1904,  p.  164  (Mam.  Mid.  Am.). 

Type-locality. — Alexandria,  Egypt. 

Geographical  range. — Cities  and  houses  in  Tropical  and  Austral 
zones. 

Description, — Smaller  than  Mtis  norvegicuSj  with  relatively  longer 
tail  and  larger  ears.  Color,  reddish  brown  above,  white  below.  Tail 
unicolored  and  considerably  longer  than  head  and  body. 

Remarlcs. — The  roof  rat  at  times  appears  in  abundance  in  the  settle- 
ments along  the  Rio  Grande,  disappearing  again  later.  We  saw  them 
only  at  El  Paso,  Nogales,  and  Tucson,  where  they  were  common 
enough  to  be  troublesome.  It  is  said  to  be  abundant  in  the  towns  of 
the  San  Pedro  and  Santa  Cruz  valleys.  It  does  not  extend  its  range 
as  high  as  the  Transition  Zone. 

Mcasuremtnis  of  a  specimen  of  Mus  alexandrinus. 


Museum  num- 
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M 

1 

9i 
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CO             CO 
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1893. 
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mm. 

51417          ;}r)217 

1 

2515 

No^'hIcm,  Arizona July.lSKi 

/ad. 

300 

200 

35 

15 

MUS  MUSCULUS  Linnsei 

18. 

H0U8S  MOUfl 

E. 

[Mus]  musculus  Linn.«U8,  Syst.  Nat.,  10th  cd.,  1, 175S,  p.  62  (original  description). — 
Elliot,  Field  Col.  Mus.,  Zor  I.  Ser.,  II,  1901,  p.  118  (Synop.  Mam.  N.  Am.);  IV 
1904,  p.  162  (Mam.  Mid.  Am.). 

Mus  muscular,  Miller  and  Reiin,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
1901,  p.  65  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Oo-wa^-g  of  the  Ilualapai  Indians. 

PxU^-cha  or  Uo-viicht^se  of  the  Hopi  Indians. 
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Type-locality. — Sweden. 

Description. — Size  small.  Length,  180  nun.;  tail  vertebra?,  85; 
liind  foot,  19;  ear  from  notch,  15.  Color,  ])rownish  gray  above,  paler 
(sometimes  pinkish)  below.  Mamma^,  4  (often. 5)  pairs.  Iris  dark 
brownish  gray. 

Remarks. — Found  in  greater  or  less  abundance  in  all  of  the  settle- 
ments of  the  Southwest.  In  addition  to  the  localities  from  which 
specimens  are  listed,  I  have  seen  the  house  mouse  in  Prescott,  Arizona, 
in  1884,  at  Phoenix  in  1885,  and  at  Flagstaff,  Arizona,  on  June  20, 1886. 
None  were  seen  or  lieard  of  in  the  Mexican  towns  on  the  Sonoyta 
River,  in  the  State  of  Sonora,  Mexico. 

Record  and  measure  me  itU  of  19  specimens  of  Mus  musculus. 
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2li8r) 

37179 

■  2268 

21055 

36097 

2340 

21054 
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2615 
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2652 
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Localitv 
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1893. 
Feb.     5 


Fort    Clark,    Kinney    County, 
Texas.  | 

Fort  Hancock,  Ki  Paso  Count v,  ,  June  15 
Texas. 


.do. 
.do. 


El  Paso,  Texas. 
do 


.do. 


.do. 


Town  of  Santa  Cruz,  Sonora. 
do 


do 

Tucson,  Arizona. 


2385«     In  skin    |    109 
2386     In  skin.   I    132 

1818,    270 


Fort  Verde.  Arizona 
do 


.do. 


60175 
61002 


3104 
351)2 


Yuma,  A rizonu 

Jactmihu     San    Diego    County.  . 
Califoniia. 

Rose  Canyon,  San  Die^o  County 

Calilornia.                       •  ' 
do 


June  16 
...do.. 
1892. 
Feb.  16 
Feb.  24 
...do.. 
...do...' 

:^n.    I 

Oct.   22 
Oct.   2i  ' 
...do... 
Nov.    1 

1884. 
July  13  . 
Sept.  21 

1885. 
Oct.   22 
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Mar.    8 
May  28 

1895. 
Aug.  15  I 

Aug.  10        9  ad. 
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180  I 
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158  ■ 
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2).0 
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12.5 

12.5 
12.5 


19.0  10.0 

18.0  12.0 

19.0  10.5 
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85 

18.5 

12.0 

74 

18.0 

10.3 

80 

18.5 

11.5 

86 

18.5 

11.6 

90 

18.0 

14.0 

V? 

96  I  20.5  , 


78  ,  19.0  I 


11.0 
10.7 


I 
150         79 

190       100 


aMammic,  4  pairs. 
^M&mmiP.  5  pairs. 


eMamm.p,  5  pairs.    Iris  dark,  brownish  gray. 
rfStronjiiy  yellowish.    MammT,  5  pairs. 


«  Amencan  Museum  o( 
Natural  History. 


Su)>fhiiiily    CKICK/riN-^l^:. 


Grinding  teeth  rooted  and  either  flattened  (in  the  genera  Sigmodon, 
XectomySj  etc.)  or  tuherculated  {OnychomySy  Baiomys,  Peromysc^is, 
Oryzomysy  ReitJirodontomySy  etc.).  When  tuberculate,  the  tubercleg 
are  arranged  in  two' longitudinal  rows. 
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Genus  ONYCHOMYS   Baird   (1857 ).« 

Onyehomys  Baikd,  ^lam,  N.  Am.,  1857,  p.  457  (subgenus). — Merriam ,  North  Ameri- 
can Fauna,  No.  2, 1889,  p.  3,  text  figs.  1  and  2  (raised  to  generic  rank;. 

Dentition,  -  L\-\;  M.lZl  =  16. 

Type — Ilypudifus  leucogaster  Max.  zu  Wied.* 

Similar  to  Perom7/«cu«,  except  as  follows:  Body  stout;  pelage  dense; 
tail  short,  thick,  and  usually  all  white  at  the  end:  ears  small  and 
hairy;  fore  feet  large;  hind  feet  with  only  four  tubercles,  all  phalan- 
geal; nasal  bones  wedge-shaped,  ending,  posteriorly,  well  behind  the 
nasal  processes  of  the  premaxillaries;  coronoid  process  of  mandible 
developed  as  a  long  hook;  dentition  heavy,  but  ivith  last  upper  molar 
disproportionately  small;  dental  tubercles  high;  most  closely  allied 
to  the  subgenus  TrinodonUnnys  of  Peromyscus. 

The  seven  forms  of  the  genus  Onyehomys  known  to  inhabit  the 
Mexican  Border  may  be  considered  as  forming  two  groups,  one  con- 
taining three  large  forms,  which  resemble  0.  leucogaster^  the  other 
four  small  forms  resembling  0,  torridus.  Hence  they  may  be  conven- 
iently designated,  respectively,  the  leucogaster  group,  and  the  torridvs 
group.  The  four  components  of  the  latter  are  distributed  continu- 
ously from  near  the  Pecos  River,  Texas,  to  the  Pacific  Ocean,  the 
former  having  an  interrupted  distribution  between  the  Gulf  of  Mexico 
and  the  Santa  Cruz  Valley,  of  Arizona  and  Sonora.  The  four  mem- 
bers of  the  torridus  group  are  known  to  be  intergrading  geographical 
races  of  a  common  species,  but  the  relationship  of  the  three  mem- 
bers of  the  leucogaster  group  to  each  other  and  to  0,  leucogaster  are 
not  plain,  because  the  three  are  separated  by  considerable  areas  in 
which  no  specimens  have  been  taken,  and  no  specimens  exhibiting 
intermediate  characters  have  yet  been  recorded.  It  seems  to  be 
desirable,  therefore,  at  present  to  consider  tlie  three  larger  forms  as 
species.  The  four  small  forms  are  evidently  subspecies  of  Ony- 
ehomys torridus  Coues. 

o  Of  till  our  murine  gonora,  Onyehomys  is  preeminently  carnivorous  and  largely  insectiv- 
orous; hence  the  appropriateness  of  the  names  gnvssliopper  mice  and  scorpion  mice,  which 
have  obtained  a  f<M)tlToId  in  vernacular  nomendftture  of  late.  The  name  grasshopper  mice, 
by  usage,  and  because  of  its  general  applicability,  is  to  l)e  preferred.  Dr  Elliott  Coues,  in 
the  monographs  of  Rodentia,  has  styled  the  members  of  this  genus  mole-mice,  a  not  inap- 
propriate name,  which  the  dense  pelage,  short,  thick  tail,  and  strongly  developed  feet  of 
these  animals  may  have  suggested;  but  the  name  mole-rat,  having  long  been  in  use  for  cer- 
tain Old  World  rodents,  naming  our  Onyehomys  mole-mice  might  lead  to  confusion. 

^Reise  das  innere  Nord  Amerika,  II,  1841,  pp.  99-101  (tiom  Fort  Clark,  Dakota). 
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KEY   TO    EIGHT   SPECIES    AND   SUBSPECIES   OF   ONYCHOMY8. 

a.  Size  large.     Length,  more  than  150  mm;  total  length  of  skull,  about  30  mm. 
b.  Size  largest.     Length,  about  170  mm;  tail  vertebrte,  57;  hind  foot,  24.    Color  above, 

mouse-gray Onychomys   longipes  (p.  369.) 

66.  Size  smaller.    Length,  about  160  mm;  tail  vertebnr,  50;  hind  foot,  22. 
c.  Coloration  very  pale.    Color  above,  pale  tawny -cinnamon. 

Onychomys  jxiUescens^p.^l). 
ec.  Coloration  dark. 

d.  Color  above,  blackish  slate  (extralimital) Onychomys  fuliginosus. 

dd.  Color  above,  tawny-cinnamon Onychomys  melanophrys  (p.  372). 

aa.  Size  smaU.     Length,  less  than  150  mm;  total  length  of  skull,  about  25.5  mm. 
e.  Coloration  dark. 

/.  Color  above,  tawny-cinnamon Onychomys  torridus  (p.  374). 

ff.  Color  above,  dark-grayish  drab  or  mouse-gray. 

Onychomys  torridus  ranuma  (p.  379). 
ee.  Coloration  very  pale. 

g.  Size  smallest.  Length,  about  137  mm;  tail  vertebra;,  53;  ear  from 
crown,  14;  hind  foot,  21.     Skull,  25.5  by  13.5  mm.    Color  above,  pale 

grayish  drab Onychomys  torridus  arenicda  (p.  377). 

gg.  Larger.  Length,  about  154  mm;  tail  vertebra-,  56;  ear  above  crown, 
15;  hind  foot,  21.5.  Skull,  25.5  by  13.5  mm.  Color  above,  pale  drab- 
gray  Onychomys  torridus  perpaUidus  (p.  378). 

ONYCHOMYS  LONGIPES  Merriam. 
TEXAS  ORA88HOPPER  MOUSE. 

Onychomys  longipes  Mebhiam,  North  American  Fauna,  No.  2,  Oct.  30, 1889,  pp.  1,  2,  4, 
and  5  (original  description). — Miller  and  Reun,  Proc.  Bost.  Soc.  Nat.  Hist., 
XXX,  No.  1,  Dec.  27,  1901,  p.  66  (Syst.  Results  Study  N.Am.  Mam.  to  close  of 
1900). 

[Onychomys  leucogaster]  longipes,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  120 
(Synop.  Mam.  N.  Am.). 

Type-locality. — Concho  County,  Texas.  (Type,  skin  and  skull,  No. 
IHh  collection  of  Dr.  C.  Hart  Merriam.) 

Geographical  range. — Texas.  Inhabits  the  Sonoran  Zone  from  the 
Gulf  of  Mexico  west  to  Kinney  County  (Fort  Clark)  and  north  to 
Fort  •  Sill,  Indian  Territory  ( Dr.  J.  C.  Merrill) . 

Description. — Size,  large  (about  the  same  as  0.  melanophrys). 
Length,  170  mm.;  tail  vertebrae,  57  (to  end  of  pencil,  61);  ear,  above 
crown,  14.5;  ear  above  notch,  18;  length  of  hind  foot,  23.5.  Skull, 
30  by  15.5;  Coloration,  dark;  above,  grayish  drab,  tingedwith  cinna- 
mon and  mixed  with  black  in  the  form  of  fine  annulations  and  points 
to  the  hairs,  and  with  a  narrow  stripe  of  dull  cinnamon  along  each 
side,  between  the  drab  of  the  back  and  the  white  of  the  belly.  Under 
parts,  feet,  tip,  and  under  side  of  tail,  white.  Ears  dusky,  with  a 
mixture  of  hoary  at  the  tips,  a  black  spot  on  the  anterior  ])ordor  of 
their  outer  surface,  and  with  the  woolly  tuft  at  base,  which  is 
30639  -No.  56—07  M 24 
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usually  white  in  Onychamys,  mixed  with  fulvous.  Tail  with  a  dorsal 
stripe  of  drab  extending  neariy  to  the  end.  Young,  smoke-gray,  vary- 
ing to  mouse-gray  with  age. 

Cranial  and  dental  characters, — The 
skull  (fig.  60a)  of  this  species  is  heavy 
and  has  the  supraorbital  ridges  de- 
veloped as  an  appreciable  beading. 
Compared  with  Onychoniys  paMescens 
and  0.  melanophrySj  it  is  perceptibly 
narrower.  The  interpterygoid  fossa 
appears  to  be  slightly  longer.  Alto- 
gether the  skulls  and  teeth  of  these 
three  forms — longipes  (figs.  606  and  c) , 
paUescenSf  and  melanophrys — are  quite 
similar,  which  fact  leads  to  the  sup- 
position that  they  may  ultimately 
prove  to  be  but  geographic  races  of  a 
common  species.  The  rostrum  and  nasals  of  longipes  are  slightly 
shorter  than  in  pallescens,  the  adjoining  form  on  the  west. 

Measurements  of  8  specimens  of  Onychomys  longipes. 


Fio.  60.— Onychomys  longipes.    a,  Skull; 
b,  Lower  molars;  c,  Upper  molars. 


21183  37006 
21182  37007 

21180  37003 


21185 
21179 
21194 
21184 
21181 


370O4 
37005 


2183 
2232 

2173 
2177 
2176 
2275 
2179 
2178 


1893. 
Jan.     1 
Jan.    17 

1892. 
-do Dec.   29 


Fort  Clark,  Kinney  County,  Texas. . 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 


Dec.  31 
Dec.  30 
Feb.  6 
Dec.  31 
...do... 


cf  ad. 
^ad. 

,f  ad. 
9  ad. 
S  juv. 
cf  im. 
9  juv. 
9  juv. 


'  mm. 
173 
'     168 

167 
163 
156 
161 
141 
141 


mm 
57 

58 

55 
53 
54 
55 
50 
50 


mm. 
23.3 
24.0 

23.0 
23,0 
20.5 
22.7 
22.5 
22.0 


mm. 
14.0 
15.0 

14.5 
16.0 
12.0 
15.0 
13.3 
14.5 
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ONYCHOMYS    PALLESCENS    (Mcrriam). 


(Type, 


EA8TZRK  DX8SBT  ORA8SH0FFSB  MOUSE. 

Onychomys  mdanophrys  paUescens  Merriam,  North  America  Fauna,  No.  3,  Sept.  11, 

1890,  pp.  61,  62  (original  description). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat. 

Hist.,  XXX,  No.  1,  Dec.  27, 1901,  p.  67  (Syst.  Results  Study  N.  Am.  Mam.  to  close 

of  1900). 
[Onychomys  leucogasUr]  paUescens  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  121 

(Synop.  Mam.  N.  Am.). 
O[nychomys]  mldanophrys]  paUescens,  Elliot,  Field  Col.  Mus.,  2iool.  Ser.,  IV,  1904, 

pp.  165  and  166  (Mam.  Mid.  Am.). 

Raton  of  the  Mexicans. 

Type-locality, — Hopi  pueblos,   Apache  County,  Arizona, 
skin  and  skull.  No.  Hii>  collection  of  Dr.  C.  Hart  Merriam.) 

Geoffraphical  range. — Sonoran  zone 
of  the  desert  basins  of  the  upper  Rio 
Grande  and  Little  Colorado  rivers — 
the  Eastern  Desert  Tract. 

Description, — Smaller  than  0.  long- 
ipes  or  0,  melanophrys.  Average 
measurements  of  six  adults:  Length, 
159  mm.;  tail  vertebrae,  51  (to  end  of 
pencil,  54);  ear  above  crown,  15;  ear 
above  notch,  18.5;  length  of  hind 
foot,  23.  Skull  (fig.  61a),  30  by  16. 
Coloration,  very  pale;  above,  pale 
annulated  hairs,  becoming  paler  and 
grayish  on  the  head  and  brighter 
tawny  cinnamon,  but  slightly  mixed 
with  black-tipped  and  black  cinnamon  on  the  flanks  and  rump;  palest 
specimens,  light  fawn  color  or  6cru  drab  above;  under  surface,  feet, 
and  end  of  tail  white;  ears  buffy  white,  with  a  large  seal-brown  spot 
on  anterior  border  of  convex  surface  and  conspicuous  lanuginous 
tufts  at  anterior  base ;  dusky  stripe  on  upper  side  of  tail,  obsolete. 
Mammae:  P|,  A.  J,  I.  |  =  3  pairs. 

This  desert  mouse  was  found  by  us  only  from  El  Paso,  Texas,  to  the 
Mimbres  Valley,  near  Monument  No.  15  of  the  boundary.  From  that 
point  westward  to  the  San  Bernardino  Valley,  at  Monument  No.  77, 
we  found  no  large  species  of  Onychomys.  The  San  Bernardino  form, 
which  we  refer  to  0.  melaTiophrySy  is  the  darkest  of  the  group,  excepting 
Onychomys  fuliginosus  Merriam,  from  the  pifLon  and  cedar  belt  and 
the  black  lava  beds  between  San  Francisco  Mountain  and  the  desert 
of  the  Little  Colorado,  which  has  a  dark,  almost  blackish,  coloration, 
unique  in  the  genus. 


FiG.Cl.— Onychomys fallescens.  a, Skull; 
b.  Lower  molars,  c,  Upper  molars. 
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Remarks, — Compared  with  the  type  of  pallescenSy  our  specimens 
from  the  Rio  Grande  Valley,  at  El  Paso,  are  paler — almost  6cru  drab. 

A  specimen  of  this  species  (No.  ^V-*>  U.S.N.M.)  was  collected  many 
years  ago  at  El  Paso,  Texas,  and  forwarded  by  Col.  J.  D.  Graham 
to  Professor  Baird,  who  included  it  in  his  *4ist  of  specimens''  of 
**  Ilesperomys  sonoriensis  Le  Conte.  '* 

Habits  and  local  distribution, — Seven  were  trapped  in  the  vicinity  of 
Monuments  1  and  15.     No  others  were  seen.     One  taken  at  Monu-, 
ment  No.  15  had  its  stomach  packed  full  of  scorpions. 

Record  and  measurements  of  7  specimens  of  Onychomys  pallescens. 


Museum 
number. 


I 


20079 
20080 
21220 


35450 
35451 
37009 


1468 
1475 


Locality. 


Kl  Paso.  Texas,  near  Monument  No.  1 

do 

Monument  No  1 '>,  50  miles  west  oi  Ki 


Date. 


S<^xand 


¥'  I 

^  [52  £ 
!  =  ?S  t 
I  5     i=    5 


^  i    o 


2122J     37008  |  1567 
21226     37021  [  1582 
21224  I  37010  ,  1597  ' 
21222  ' I  1633 


Paso  Texas 
.do. 
do. 
do. 
do. 


1892. 
Feb.  19 
Feb.  20 
Mar.  24 

Mar  23 

Mar.  25 

Mar.  29 

Apr.  4 


9  ad. 
c^ad. 
cf  ad. 

V  ad. 
9  ad. 
9  ad. 
9  ad 


mm. 

mm. 

mm 

mm. 

166 

50  24.0 

15.0 

160 

49  1  23.0 

16.0 

161 

55  1  23.0 

16.0 

150 

47 

21.0 

14.0 

157 

50 

22.0 

15.5 

159 

5t 

24.0 

15.0 

ONYCHOMYS   MELANOPHRYS   (Mcrriam). 
BLAGKETEO  GRASSHOPPER  MOUSE. 

Onychomys  leucogaster  melanophrys  Merriam,  .\orth  American  Fauna,  No.  2,  Oct.  30, 

18<S9,  pp.  2-5  (orieinal  description). 
Olnychomys]  melanophrys,  Mbrriam,  North  American  Fauna,  No.  3,  iSept.  II,  1890,  p. 

(H.-Klliot,    Field   Col.  Mu8.,  Zool.  Ser.,  IV,  1904,  pp.   165,   166  (Mam.  Mid. 

Am.). 
Onychomys  melanophrys^  Millk.h  and  Reiin,  Proc.  Bo.st.  Soc.  Nat.  Hist.,  XXX,  No.  1, 

Dec   27,  1901,  p.  67  (Syst.  KesulLs  Study  N.  Am.  Mam.  to  close  of  1900). 
[Onychomyn  leucoffaster]   mdanophrys,  Elliot,  Field  Col.  Mus.,  Zool.  St»r.,  II,  1901, 

p.  120  (Synop.  Mam.  N.  Am.). 

Type-locality. — Kanah,  Utah.  (Type,  skin  and  skull,  No.  ISISL 
U.  S.  National  Museum.) 

Geographical  range.  -  High  central  region,  from  Utah  to  the  Mex- 
ican border;  Sonoran  areas,  near  streams. 

Description. — Size  large;  the  stoutest  and  heaviest  species  of  Ony- 
chomys  known,  though  falhng  a  little  below  the  measurements  of  0, 
longipeSf  which  is  more  slender.  Average  measurements  of  six  adults: 
Length,  163  mm.;  tail  vertebra),  52  (to  end  of  pencil,  56);  ear  above 
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crown,  14.7;  ear  above  notch,  18.2;  length  of  hind  foot,  22.5.  Skull, 
29  by  16  mm.  (For  teeth  see  fig.  62.)  Color  above,  dull  tawny 
cinnamon  well  mixed  with  black-tipped  hairs  on  the  back,  and  brightest 
on  the  sides  and  rump;  eye  encircled  by  a  narrow  black  ring;  under 
parts,  feet,  and  end  of  tail,  pure  white;  tail  with  a  dark  drab  stripe 
on  basal  three-fourths  of  upper  side;  ears  dusky,  mixed  w4th  hoary 
apically,  with  a  black  spot  on  anterior  border  of  outer  surface,  and 
with  lanuginous  tufts  inconspicuous. 

The  foregoing  description  is  based  on  specimens  from  the  Mexican 
border,  on  the  Sail  Pedro  River,  Arizona.  A  series  of  more  than  thirty 
was  obtained  from  that  general  region  (San  Pedro  and  Santa  Cruz 
valleys)  and  from  the  Verde  Valley  in  central  Arizona.  These  speci- 
mens represent  the  extreme  degree  of  development  of  the  form 
described  from  W.ah,  which  Doctor  Merriam  has 
named  melanophrys,  and  differ  from  the  type  in  being 
larger  and  darker,  with  the  upper  surface  duller, 
more  grayish  drab,  with  the  flanks  and  rump  less  tawny 
cinnamon. 

Half-grown  young  are  smoke  gray,  with  hoary  tips 
to  the  ears  and  a  black  spot  on  their  anterior  band. 
They  are  almost  indistinguishable  from  the  young  of 
0,  lonffipes,  though  a  trifle  paler.  When  three-fourths 
grown  the  coloration  is  very  similar  to  that  of  the 
gray  phase  of  Peromyscus  texanus.  Young  adults  are 
dull  drabish,  without  the  bright  cinnamon  tint  of 
adults.  The  changes  of  color  dependent  upon  the 
several  stages  of  age  and  molt  may  be  graded  as  follows:  (1)  Gray, 
fading  later  to  smoke  gray;  (2)  drab  gray,  (3)  broccoli  brown,  (4)  dull 
tawny  cinnamon. 

Remarks, — As  usual,  the  form  of  this  species  from  the  San  Bernar- 
dino Valley  (Monument  No.  77)  is  much  darker  than  elsewhere  on  the 
Mexican  line,  and  may  represent  a  distinct  geographical  race  in  the 
Yaqui  Valley. 

Ilahits. — ^Like  the  other  species  of  Onychomys,  the  black-eyed 
grasshopper  mouse  likes  open  country,  where  it  digs  its  burrows 
straight  down  into  the  level  ground,  or,  more  often,  selects  a  little 
bank,  -such  as  the  side  of  a  ditch  or  arroyo,  and  digs  a  slanting 
burrow.  At  Fort  Verde  the  gardeners  sometimes  opened  their  nests 
when  plowing;  and  on  one  such  occasion  a  mother  ran  out  with  four 
small  young  attached  to  her  teats.  Aside  from  similar  accidents,  I 
have  never  seen  one  out  of  its  burrow  during  the  daytime,  and  suppose 
this  mouse  to  be  strictly  nocturnal. 


Fig.  62.  —  Onycho- 
mys  melano- 
PHRYS.  o,  Lower 
molars;  6,  L'ppER 

MOLARS. 
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Measurements  of  23  specimens  of  Onychomys  meUmopkrys. 


Museum 
number. 

i 

g 

3 

9 

1 
5 

154 
387 
2143 

21218 

36154 

21227 

37140 

2144 

21220 

36156 

2153 

21217 

36153 

2158 

21210 

36147 

2136 

21216 

36152 

2127 

21221 

36157 

2156 

21215 

36151 

2155 

21191 

36140 

2149 

21193 

36142 

2137 

21192 

36141 

2159 

21249 

36159 

2145 

21209 

37020 

2078 

21207 

36145 

2132 

21211 

36148 

2157 

20611 

35771 

761 

20642 

35939 

782 

20719 

35866 

837 

20718 

35865 

846 

20720 

35867 

848 

20788 

35889 

865 

Locality. 


Fort  Verde,  Central  Arizona . 


.do. 


San  Pedro  River,  Mexican  Boundary 
Line. 


.do. 


Date. 


1884. 
Dec.     7 

1886. 
Apr.  15 

1892. 
Oct.   22 


.do.. 


.do Oct.  24 

.do I  Oct.  26 

.do Oct.  17 

.do.. Oct.  15 

.do '  Oct.  25 

.do do. 

.do 

.do 

.do 


Oct.  23 

Oct.  17 

Oct.  26 

.do Oct.  22 


Aug.  29 

Oct.    16 

Oct.  25 
...do.. 
Nov.  10 


San  Bernardino  Valley  at  Monument 
No.  77. 

San  Pedro  River,  Mexican  Boundary. 
Line. 


.do. 
.do. 


La  Norla,  Santa  Cruz  River,  Monu- 
ment No.  111.  I 

do j  Nov.  25 

do Nov.  27 

do I  Nov.  28 

Lochiei  P.  O.,  Pima  County,  Arizona.,  Dec.     5 


I 

'  Sex  and 

age. 

tf  ad. 

9  ad. 

cfad. 

,  cfad. 

cfad. 

9  ad. 

9  ad. 

9  ad. 

9  im. 

5  im. 

^im. 

^im. 

^juv. 

9juv. 

cf  Juv. 

9  im. 

9  juv. 

9  im. 

9  im. 

9  ad. 

9  ad. 

cfad. 

1  9  ad. 

II? 


1 

o 
H 

mm. 
176 

163 

174 

170 

161 

159 

163  ! 

153 

145 

151 

150 

145 

145 

132 

149 


137 
146 
142 

141 
143 
140 

157 


^  MO 


L 


mm.    mm. 

51  22.0 

52  22.0 

23.5 

54  23.0 
48  22.0 
54  22.5 
52  j  22.0 
45  I  22.0 
50  ,  20.5 


54 


21.0 
22.0 
22.0 


51     22.0  { 
40     2L0 


22.5 

21.0 

21.0 
22.0  I 
20.0  ! 

2L0  I 
20.0 
20.5 
20.0 


15.5 

15.0 

15.0 
14.0 
16.5 
14.5 
13.3 
15.0 
13.5 
14.0 
13.0 
15.0 


15.0 

15.0 

13.0 
15.0 
15.0 

16.0 
14.5 
13.5 
14.0 


.     ONYCHOMYS  TORRIDUS  (Coucs). 
ARIZONA  OHA88HOPPER  MOUSE. 

Hesperomys  (Onychomys)  torridtut  Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  183 
(original  description);  Monogr.  N.  Am.  Rodentia,  1877,  pp.  109-111. 

[Onychomys]  torridus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  122  (Synop. 
Mam.  N.  Am.). 

Onychomys  torridus,  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1, 
Dec.  27,  1901,  p.  67  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900).— 
Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  pp.  165-167,  fig.  32  (skull) 
fig.  XXXVI  (animal)  (Mam.  Mid.  Am.). 


Type-locality. — Old  Camp  Grant,  Graham  County,  Arizona.    (Type, 
skin,  Cat.  No.  9886,  U.  S.  National  Museum.) 
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Pig.  63.— Onychomys  torridus.  o,Fore- 
foot;  6,  Hindfoot;  c,Tail(nat.size). 


Geographical  range, — Sonoran  Zone  of  the  Elevated  Central  Tract. 
Description. — Size  and  proportions  intermediate  between  those 
of  Onychomys  torridus  arenicola  and  0,  t,  perpaUidtLs.  Pelage  dense 
and  beautifully  soft  and  lustrous.  Cglor  above  cinnamon,  slightly 
grayish,  considerably  darkened  above  by  black  annuU  and  tips  to 
the  hairs,  and  inclining  to  ochraceous 
on  the  sides.  Ears  with  lanuginous 
white  tufts  at  their  anterior  base;  well 
clothed  with  whitish  hair  with  a  black 
spot  on  the  anterior  half  of  their  con- 
vex surfaces.  Feet  (fig.  63a  and  6), 
under  parts,  and  end  of  tail  white. 
Tail  (fig.  63  c)  densely  hairy,  with  a 
dark  line  of  drab,  mixed  with  hoary 
tips  to  the  hairs,  on  upper  side  of  basal 
two-thirds.  Whiskers  long,  reaching 
past  the  shoulder;  their  color,  mixed 
black  and  white.  The  measurements 
are  shown  in  the  accompanying  table. 
There  are  but  three  individuals  in 
the  series  of  twenty-two  specimens 
before  me  which  are  in  the  gray  pelage  of  the  young.  Two  of 
these,  about  two-thirds  grown,  taken  May  29  and  September  18,.  are 
gray  above  and  white  below,  with  the  usual  black  spot  on  the  ante- 
rior band  of  the  ear.  Both  are  in  summer  pelage,  with  the  gray 
underfur  showing  between  the  hairs  of  the  sparse  coating  of  the 
under  surface.  The  tliird  specimen,  taken  November 
23,  is  in  winter  pelage  and  somewhat  older,  with  the 
sides  tinted  with  drab.  The  pelage  is  white  below  and 
very  dense.  The  shade  of  gray  is  darker  in  young 
specimens  of  the  subspecies  torridus  than  in  arenicola 
or  perpalliduSy  but  considerably  paler  than  in  the  sub- 
species ramonaj  from  the  Pacific  coast. 

Seasonal  variation  of  adults. — There  is  very  little 
seasonal  difference  in  coloring.  Specimens  taken  in 
April,  May,  and  June  are  colored  almost  exactly  like 
those  captured  during  November  and  December. 
Perhaps  the  latter  are  a  trifle  more  grayish  or  silvery, 
with  the  fur  more  dense  and  glossy. 

Cranial  and  dental  characters. — The  skull,  except  for  its  smaller 
size,  closely  resembles  that  of  Onychomys  melanophrys.  It  measures 
25.7  by  13.6  mm.     (For  teeth  see  fig.  64.) 

Rem/irks. — In  coloration  the  subspecies  torridus  agrees  very  closely 
with  0.  melanophrys,  which  has  a  similar  geographical  distribution. 
Similarly,  0.  torridus  arenicola  is  the  analogue  of  0.  pallescens.     We 


FiQ.  64.— Onycho- 
mys TORRIDUS. 
a,  Lower  mo- 
lars; b,   Upper 
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obtained  specimens  of  this  subspecies  from  the  Carrizalillo  Mountains 
west  to  La  Osa  (Monuments  32  to  140  of  the  Mexican  Boundary  Line.) 
This  species,  including  its  several  geographic  forms,  ranges  along  the 
Mexican  line  from  the  Pacific  Ocean  to  the  Rio  Grande,  at  El  Paso, 
Texas,  and  perhaps  as  far  eastward  in  Texas  as  the  Pecos  River.  In 
the  north  its  range  extends  at  least  to  St.  George,  Utah,  from  which 
locality  Doctor  Merriam  has  described  a  subspecies  hnfficaudiis.  On 
the  boundary  strip  its  environmental  conditions  have  caused  it  to 
assume  four  well-marked  geographical  phases,  each  occupying  a  defi- 
nite and  considerable  area.  The  type  locality  of  typical  Onychomys 
torridus  is  old  Camp  Grant,  Arizona.  This  locaUty  is  characterized 
by  the  darker  forms  of  the  high  interior  region.  To  the  eastward,  in 
the  desert  basins  of  the  upper  Rio  Grande,  a  small,  short-eared,  pale 
subspecies  arenicola  is  found.  To  the  westward,  another  desert  phase 
(subspecies  perpaUidiLs) ,  of  larger  size,  with  a  larger  tall,  larger  ears, 
and  still  paler  coloration,  occupies  the  Colorado  and  Yuma  deserts  of 
the  lower  Colorado  Valley.  The  Pacific  coast  strip  is  the  home  of  the 
dark  subspecies  ramona. 

Measurements  of  18  specimens  of  Onychomys  torridus. 


Museum 
number. 


21204 

21202 
21197 
21280 
21195 
21201 
21214 

21200 

21198 
21199 
21203 
212a5 


21429  , 

59210 
59208 
59209 


37012 


37016 


1685  , 


1722 
1727 

37017  1743 

37018  ,  1747 

37019  I  1795 
37011  I  1669 

37013  I  1699  I 

37014  1718  I 

37015  1721 
1728 

'  1759 


30289 
36381 
302<X) 

59210 
5Jr2<KS 
59209 


870 
877 

878 

2075 

2oh;i 

2729 


Locality. 


Monument  No.  40,  upper  comer,  100 
miles  west  of  the  Uio  (irande. 


.do. 
.do. 
.do. 
.do. 


Mosquito  Springs,  Monument  i<«'o.  -^o.. 

Carrizalillo  Springs,  near  Monument 
No.  32. 

Monument  No.  40,  upper  corner,  100 
miles  west  of  the  Kio  Grande. 


.do. 
.do. 
.do. 
.do. 


do 

La  Osa,  Pima  County,  Arizona 

Santa  Cm/.  Uiver  at  Monument  No. 
118. 

La  Osa,  I'ima  County.  Arizona 

do 

do 


Sex  and 
age. 


1892. 

Apr.  24       cfad. 

May  1 

May  2 

May  7  !     cf  ad. 

May  8  .     ^f  ad. 

May  12 


9  ad. 


Dec.  13 
Dec.  14 
Dec.   24 


139 


^ 

•O  08 

1 

11 

;i 

t 

ll 

5 

mm 

mm. 

53 

22.0 

49 

2L0 

50     2L0 

47  j  20.0 

47  '  21.0 

59  1  20.0 

57  1  21.0 

50  1  21.0 

47 

22.0 

140  I  52 
146  I  54 
146     55 


9  ad. 

139 

cfad. 

136 

9  ad. 

150 

13.5 


56  21.0  13.0 
52  24.0  '  15.0 
54  I  22.0  I     13.0 


I  54  {  22.0  I 


aMamm^,  4  pairs  (Ilolzner). 
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ONYCHOMYS   TORRIDUS   ARENICOLA  Mcams. 
EL  PASO  GRASSHOPPER  MOUSE. 

Onychomys  iorridns  arenicola  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1896,  p.  139  (p.  3 

of   advance  sheet   issued  May   25,  1896;  original   d<^cript:on).— Miller   and 
'     REHN,Proc.  Bost.Soc.  Nat.  Hist.,  XXX,  Deo.  27, 1901,  p.  67  (Syst.  Results  Study 

N.  Am.  Mam.  to  close  of  1900). 
[Onychomys  iorridus]  arenicola,  Elliot,  Field  Col.  Mus.,  Zoo).  Ser.,  II,  1901,  p.  122 

(Synop.  Mam.  N.  Am.).* 
Olnychomys]  f[orridus]  arenicola,  Elliot,  Field  Col.  Mus.,Zool.  S<'r.,  IV,  1904,  pp.  165, 

16»(Mam.  Mid.  Am.). 

Type-locality. — Bank  of  the  Rio  Grande,  about  6  miles  above  the 
town  of  El  Paso,  Texas.  (Type,  skin  and  skull,  Cat.  No.  IHIi,  U-  S- 
National  Museum.) 

Geographical  range.     Sonoran  Zone  of  the  Eastern  Desert  Tract. 

Description. — Slightly  smaller  than  typical  Onychomys  torridus^  with 
relatively  smaller  ears  and  a  much  paler  coloration.     Above  pale  gray- 


Fio.  6o.— Onychomys  torridus  arenkola.    Skull  or  type,    a,  Dorsal  view;  b,  Ventral  view; 

c.  Lateral  view. 

ish  drab,  with  little  mixture  of  black-tipped  hairs;  inclining  to  fawn 
color  on  sides  with  a  conspicuous  tuft  of  white  at  anterior  base  of 
ear;  dark  spot  on  anterior  band  of  ear,  dark  drab  instead  of  black; 
whiskers  more  white  than  black.  Under  parts,  feet,  and  end  of  tail 
white;  basal  two-thirds  of  upper  side  of  tail  drab,  some  of  the  hairs 
with  hoary  tips.  Length,  137  mm. ;  tail  vertebrje,  53  (to  end  of  pencil, 
57);  ear  from  crown,  14;  ear  from  notch,  17;  length  of  hind  foot,  21. 
Skull  (fig.  65),  25.5  by  13.5. 

Remarks. — This  is  the  counterpart  of  0.  pallescens,  of  which  it  is 
a  miniature.  The  two  are  almost  indistinguishable  in  color,  and 
their  ranges  are  probably  coincident.  The  specimens  of  this  species 
taken  west  of  the  Rio  Grande,  for  the  first  hundred  miles,  are  small 
eared,  but  otherwise  closely  resemble  typical  torridus,  to  which 
they  are  unhesitatinglv  referred.  Specimen  No.  VA^?  I  •  S.  National 
Museum,  an  example  of  this  form,  was  included  by  Professor  Baird 
in  his  *Mist  of  specimens  of  Ilesperomys  texanus.^'  This  specimen 
was  collected  by  Doctor  Kennerly  between  the  Pecos  River  and  the 
Rio  Grande. 
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Measurements  of  type  of  Onychomys  torridus  arenicola. 


Museum 

t^ 

number. 

^ 

s 

s 

p 

so 

O 

1 

M 

CO 

QQ 

o 

20081 

35483 

1528 

Near  El  Paso,  Texas. 


_^ 

1? 

^« 

Date. 

Sex  and 
age. 

1 

"3 

.o 

f 

> 

11 

^ 

S 

3" 

1892. 

mm. 

mm. 

mm. 

Feb.  29 

cfad. 

137*      53 

21.0 

mm. 
14.0 


ONYCHOMYS    TORRIDUS    PERPALLIDUS    Mcams. 
YUMA  0BA88E0PPER  MOUSE. 

Onychomys  torridus  perpaUidus  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1896,  p.  140  (p.  4 
of  advance  sheet  issued  May  25, 1896;  original  description). — Milleb  and  Rehn, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  67  (Syst.  Results  Study 
N.  Am.  Mammals  to  close  of  1900). 

[Onychomys  torrid^is]  perpaUidus,  Elliot,  Field  Col.  Mus.,Zool.  Ser.,  II,  1901,  p.  122 
(Synop.  Mam.  N.  Am.). 

Olnychomys]  ([orruius]  perpaUidus,  Elliot,  Field  Col.  Mus.,Zool.  Ser.,  IV,  1904,  pp. 
165,  168  (Mam.  Mid.  Am.). 

Type-locality. — I^eft  (east)  bank  of  the  Colorado  River,  at  Monu- 
ment No.  204.  (Type,  skin  and  skull.  Cat.  No.  60174,  U.  S.  National 
Museum.) 

Geographical  range. — Lower  Sonoran  Zone  of  the  Western  Desert 
Tract. 


FlO.  66.— ONYCHOMY.^  torridus  PERPALLIDUS.      SKULL  OF  TYPE.     O.  DORSAL  VIEW;   b,  VENTRAL  VIEW; 

f,  Lateral  view. 

Description. — Slightly  larger  than  typical  Onychomys  torridus,  with 
relatively  larger  ears  and  longer  tail,  and  a  much  paler  coloration. 
Color  above  drab-gray,  becoming  more  cinereous  anteriorly;  sides  and 
rump  barely  tinged  with  fawn  color;  dusky  line  on  basal  three- 
fourths  of  upper  side  of  tail  much  obscured  by  whitish  hairs;  ears  les^ 
densely  clothed  than  in  the  other  subspecies  of  0.  torridus,  and  with- 
out a  well-defined  dusky  spot;  whiskers  mostly  white  or  colorless; 


MAMMALS   OF   THE    MEXICAN    BOUNDARY. 


379 


under  surface,  feet,  and  end  of  tail,  white.  Average  measurements  of 
two  adult  females:  Length,  154  mm.;  tail  vertebra?,  56.5;  ear  from 
crown,  15;  length  of  hind  foot,  21.3.     Skull  (fig.  66),  26.3  by  13.5. 

A  young  male  (No.  60815,  U.S.N.M.),  about  two -thirds  grown, 
taken  at  Seven  Wells,  on  the  Colorado  Desert,  in  Ijower  California, 
measured  128  mm.  in  length,  with  the  tail  vertebrae  50,  ear  from 
crowTi  14,  and  hind  foot  21.  Above,  it  is  smoke  gray.  The  ear  shows 
a  distinct  dusky  spot  of  mouse  gray,  and  the  terminal  third  of  the  tail 
is  all  white. 

Measurements  of  5  specimens  Onychomys  torridiis  perpallidus. 


Museum 
iium))er. 


141850 
141849 
61520 
60174 
60615 


Locality. 


Date. 


Sox  and 
age 


141850     3070     Gila  City,  Yuma  County,  Arizona.. 


141849  I  3061 


61520 
60174 
60815 


I 


3301 
1144 


.do. 
.do. 


1894. 
Mar.    2 
Mar.    3 
Mar.    5 


Colorado  River  at  Monument  No.201    Mar.  27    -  ,  ««.  :    .«. 
Seven  Wells,  LowerCalifonila,Mexico    Apr.  16     (f  juvA    128 


9  juv. 
9  juv. 
09  ad. 
ft  9  ad. 


be 

mm. 
135 
120 
151 
157 


|a 

g 

V 

f 

£i 

t 

°^ 

a 

Q) 

ja  s 

0 

> 

^•3 

ti 

a  0 

u 

^ 

X- 

mm. 

mm. 

«». 

50 

20.0 

13.5 

46 

56 

20.5 

14.0 

57 

22.0 

16.0 

50 

21.0 

14.0 

a  Contained  4  largo  fetuses. 


t'Type. 


ONYCHOMYS  TORRIDUS  RAMONA   (Rhoads). 
KAXOKA  ORA88H0PPER  MOUSE. 

Onychomys  ramona  Rhoads,  American  Naturalist,  XXVII,  p.  833,  Sept.,  1893  (original 

description). — Miller  and  Rehn,  Proc.  Best.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Doc. 

27, 1901,  p.  67  (Syst.  Results  Stud\^  N.  Am.  Mam.  to  close  of  1900). 
[Onychomys]  ramona,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,   1901,  p.   121   (Synop^ 

Mam.  N.  Am.). 
0[nych(ymys\  ramona,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  pp.  165, 167  (Mam. 

Mid.  Am.). 

Description. — Size  of  typical  Onychomys  torridus  but  very  much 
darker  in  color.  Proportions  about  the  same  as  those  of  torridus. 
Upper  surface  drab,  tinged  with  cinnamon  on  sides,  and  much  mixed 
with  black  on  top  of  head  and  vertebral  area;  lanuginous  tufts  at  base 
of  ear  soiled  grayish  wiiite;  ears  blackish,  edged  with  white  apically; 
upper  side  of  tail  blackish  nearly  to  the  tip;  whiskers  mostly  black; 
under  surface,  feet,  and  extreme  tip  of  tail,  white.  Average  measure- 
ments of  two  adults,  male  and  female:  Length,  143  mm.;  tail  verte- 
brae, 51.5;  ear  above  crown,  14;  length  of  hind  foot,  20.5.  Skull,  25 
by  13. 

Two  gray-pelaged  young,  collected  by  Mr.  Holzner,  May  21  and  25, 
at  the  foot  of  the  Santee  Mountains,  San  Diego  County,  California, 
have  the  upper  surface  mouse  gray,  and  the  ears  nearly  black.  They 
are  the  darkest  specimens  seen  of  this  species. 
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Remarks, — The  above  description,  based  on  specimens  from  the 
western  part  of  San  Diego  County,  near  the  Pacific  Ocean,  in  south- 
em  California,  reflects  the  extreme  characters  of  the  dark  littoral  race 
of  Onychomys  torridus  which  Mr.  Rhoads  has  named  ramona;  but 
Rhoads's  description  was  based  on  the  larger  and  paler  inland  form, 
taken  in  the  San  Bernardino  Valley,  California — a  region  whence  he 
and  Dr.  Merriam  have  described  several  other  intergrades  between  the 
races  of  the  Colorado  Desert  and 'Pacific  coast  regions,  which  should 
not  have  received  names,  unless  it  can  be  shown  that  these  interme- 
diates are  identical  with  the  forms  of  the  great  interior  valley  of  Cali- 
foraia,  an  area  of  sufficient  importance  to  merit  recognition  as  a  mam- 
mal differentiation  tract;  but,  even  in  this  case,  the  selection  of  the 
San  Bernardino  Valley  instead  of  the  San  Joaquin  Valley  as  the  type 
locality  is  unfortunate.  In  the  case  of  Onychomys  torridus  ramona, 
the  tyi)e,  fortunately,  bears  a  closer  resemblance  to  the  coast  form 
than  to  that  of  the  Colorado  Desert,  and  the  name  ramona  can,  there- 
fore, be  applied  to  the  Pacific  coast  form. 

Measurement  of  IS  specimens  of  Onychomys  torridus  ramona. 


Museum 
number. 


63410  I  &3416  I 
63415  I  63415 


e 

o 

I 

1367 

1646 
1629 


Locality. 


1415 

(«*) 

1414 

(«*) 

K23  < 

i<^) 

1946  , 

(«*) 

825 

(«*) 

821 

C*) 

1947 

(d) 

1242 

i'i) 

12  «a 

C*) 

1244 

(d) 

1894. 


Jiicumba   Hot   Springs,  San    Diego  ,  May  29      6  9  ad. 
County,  California. 

1895. 

Santee  Mountains,  San  Dlcgo  County,  I  May  26      r ./  ad. 
California.  ' 


....do May  21  I   frf  jiiv. 

1893. 
Dulxura,  San  Diego  County,  California   Sept.  14      «cf  ad. 


Is  I    - 


141 
115 


138     52 


20.0 

14.0 

21.0 

1 

14.0 

21 

740 

768    do I  Oct.    18      ',/ad.        130  1  48  j  20      i  

218  I  San  Bernardino  Valley,  California....!  Apr.  11      /?  ad.        147  I  48  I  18.0  |     12.0 

i  !  ^®^-  ■ 

11  ' do Oct.    17  -r.  130  I  47     17.0 


I 


1S9).  I 

Apr.   10        9  ad.  138     48  '  19.0 

1891. 

135  !  51  I  19.0 


I 


127   44.5    19.0  '. 


do Oct.    10  ^. 

1894.      I 

do May   18  .^juv. 

1««.  ' 

do June  28  9  juv.    |    130  ,  48     19. 0 

do June  20  9  Juv.        133     45     16.9 

do June  26  f  juv.        104     38     16,0 


rt  In  the  collcH^tion  of  the  .\merican  Museum  of  Natural  History.  New  York. 

*>  MHrninnp.  4  pairs  ( Holznor). 

<'C<»IIe<'ted  by  F.  X.  Holzner. 

*  I*ent  me  bv  Mr.  Samuel  .\.  Rhoads;  measurements  by  Mr.  liermn. 

'Coll«>ted  by  Cbas.  H.  Marsh. 

/Typo. 
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Genus  BAIOMYS   True   (1894). 
Baurmys  True,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  758,  Feb.  4,  1894. 

Ascending  ramus  of  mandible  short  and  erect.  Condyle  terminal. 
Coronoid  process  well  developed^  uncinate,  and  near  the  condyle. 
Size  vers^  small,  tail  short.  Plantar  tubercles,  six.  Soles  (fig.  67) 
hairy  (True), 


Fig.  67.— Baiomys  taylori.    Under  surface  of  feet,    a,  forefoot;  b,  hindfoot. 

Type. — Ilesperomys  (  Vesperimus)  taylori  Thomas,  from  San  Diego, 
Texas. 

BAIOMYS    TAYLORI  (Thomas). 
TAYLOR  MOirSE. 

Jlesperomys  {Vesperimus)  taylori  Thomas,  Ann.  and  Mag.  Nat.  Hist.,  5th  ser.,  XIX, 

1887,  p.  66  (original  description). 
Cricetus  (Vesperimus)  taylori^  Thomas,  Proc.  Zool.  Soc.  Lond.,  1888,  p.  446. 
Siiomys  {Baiomys)  taylori,  True,  Proc.  U.  S.  Nat.  Mus.,  XVI,  1894,  pp.  757,  758.— 

Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  p.  181,  May  31,  1894. 
Peromyscus  {Baiomys)  taylori,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  pp.  65,  66. 

Type-locality, — San  Diego,  southern  Texas.  (Type  in  the  British 
Museum.) 

Geographical  range. — Tamaulipan  Tropical  Tract  (Rockport,  Browns- 
ville, San  Diego,  and  15  miles  south  of  San  Antonio,  Texas). 


abed  t  i 

Fio.  G8.— Baiomys  taylori.    Crowns  of  molar  teeth,  showing  progressive  stages  of  wear. 

a.  C.  AND  «    LOWER,  6,  d,  AND/,  UPPER  SERIES. 

Description. — One  of  the  smallest  known  North  American  mice. 
In  no  w^ise  closely  related  to  any  other  described  species  from  the 
United  States,  but  closely  related  to  Sitomys  musculus  Merriam 
(  =  Baiomys  musculus),  from  near  Colima  City,  Mexico.**     Length  of 

a  Described  in  Proceedings  of  the  Biological  Society  of  Washington,  VIII,  pp.  170,  171, 
September  29,  1892, 
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head  and  body,  53  mm.;  tail  vertebra,  32;  hind  foot,  without  claw, 
13;  ear  above  crown,  5.  Skull,  18  by  10.  Coloration  somewhat 
similar  to  that  of  Mus  musculus,  but  without  the  salmon  tint  beneath. 
The  upper  surface  is  brownish  gra}'  and  the  under  parts  grayish 
white.     The  tail  is  scantily  haired,  and  not  distinctly  bicolor. 

Cranial  and  dental  characters, — In  addition  to  the  generic  charac- 
ters pointed  out  by  Dr.  F.  W.  True,"  the  dentition  is  also  peculiar. 
The  molar  tubercles  are  paired,  though  not  always  exactly  opposite. 
As  they  are  ground  down  with  wear,  the  enamel  pattern  of  the 
grinding  surfaces  assumes  almost  a  lozenge  shape  (fig.  68).  The 
skull  also  has  an  unusual  shape,  which  is  shown  in  fig.  69. 


ah  c 

Fig.  (i9.    Baiomvs  taylori.    Skull,    a,  dorsal  view;  b,  ventra..  view;  c,  lateral  view. 

Genus    PEROMYSCUS    Gloger   (1841). 
Pcromy«cu«  (iLotiER,  Hand-  u.  llllfsbuch  d.  Natur^esch.,  I,  1841,  pp.  xxx,  95. 

Type, — Peromyscus  arboreus  Gloger  (  =  Mus  sylvaticus  noveboracen- 
sis  Fischer). 

Cliaracters, — Form  slender;  tail  not  shorter  than  body  without 
head;  ears  large;  claws  weak;  hind  legs  and  feet  long,  the  latter  with 
six  conical  tubercles;  soles  naked  or  less  than  half  hairy;  skull  with 
upper  margin  of  orbit  sharp,  but  without  a  bead;  mandible  with 
coronoid  process  short;  dental  tubercles  low. 

SYNOPTICAL     KEY     TO     THE     SPECIES     AND     SUBSPECIES   OF     PEROMYSCCS   FOUND     ON     THE 

MEXICAN    BOUNDARY    LINE. 

a.  Tail  lonj^er  than  head  and  body. 

b.  Two  front  up|M'r  molars  without  subsidiary  cusps  or  corresponding  enamel  loops;  soles 
of  feet  naked  to  the  heel;  tail  nearly  naked  at  base,  without  a  distinct  brush  at  the 
tip. 

c.  Length  more  than  220  ram Ptromyscns  califomicus  insignis  (p.  429). 

cc.  Length  les.s  than  220  mm. 

d.  Under  surface  grayish  white,  stained  with  clay-color— never  pure  white. 

Peromyscus  eremicus  fratercuius  (p.  435). 
(id.  Under  surface  (usually)  pure  white,  or  (rarely)  Ix^autifully  tinted  with  salmon- 
color  (with  or  without  a  colored  pectoral  .spot). 


aProc.  U.  S.  Nat.  Mus.,  XVI,  1894,  p.  758. 
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e.  Length  more  than  210  mm.;  hind  foot  more  than  22  mm.;  skull  more  than  26 
mm.  in  total  length;  zygomatic  arches  almost  parallel  to  cranial  axis;  chest 

and  wrists  colored Peramyscus  merriamx  (p.  443). 

ee.  Length  less  than  210  mm.;  hind  foot  less  than  20  mm.;  skull  less  than  26 

mm.;  zygomatic  arches  anteriorly  convergent;  chest  without  a  colored  spot 

(except  occasionally — especially  in  P.  e.  anthonyi),  and  wrists  all  white. 

/.  Coloration    pallid;  grayish — or    ochraceous — buff;  upper    profile    of    skull 

straight  and  strongly  declined  anteriorly .  .Peromyscu*  stephenai  (p.  427). 

jgf.  Coloration  darker;  grayish  drab,  tinged  with    cinnamon-  or  tawny-ochra- 

ceous;  upper  profile  of  skull  more  arched. 

g.  Size  small;  hind  foot  less  than  20  mm.;  coloration  dark;  tail  quite  hairy. 

Peromyscus  (iburonensis  (p.  444). 
gg.  Size  lai^er;  hind  foot  more  than  20  mm.;  length,  190;  tail  vertebrsB, 
100;  ear  from  crown,  16;  hind  foot,  21  ..Peromyscus  eremxcus  (p.  431). 
h.  Coloration  darker  than  P.  eremicus;  size  larger;  skull  with  zygomatic 
arches  moderately  convergent.  .Peromysctis  eremicus  anthonyi  (p.  438). 
7ih.  Coloration  paler  than  P.  eremicus;  size  medium ;  skull  with  zygomatic 
arches  strongly  convergent. .  .Peromyscus  eremicus  arenarius  (p.  441). 
hh.  Two  front  upper  molars  with  distinct  subsidiary  cusps  and  corresponding  enamel 
loops;  soles  of  feet  usually  hairy  from  the  heel  to  the  tubercles;  tail  hairy  through- 
out, with  a  distinct  brush  at  the  tip. 
%,  Nasal  bones  ending  in  a  point  flush  with,  or  behind,  the  nasal  branches  of  the  pre- 
maxillary  bones, 
y.  Coloration  dark;  upper  surface  broccoli  brown;  skull  elevated,  with  interptery- 

goid  fossa  long  and  narrow Peromyscus  hoylii  (p.  413). 

/;'.  Coloration  pale;  upper  surface  pale  grayish  drab,  sometimes  "buffy,  skull  flat- 
tened, with  interpterygoid  fossa  short  and  narrow. 

Peromyscus  hot^ii  pinalis  (p.  416). 
it.  Nasal  bones  truncated  posteriorly,  and  ending  in  front  of  the  hinder  extremity  of 
the  nasal  premaxillaries;  soles  of  feet  naked. 
Jc.  Color  above,  tawny  brown,  much  mixed  with  black  along  the  median  dorsal  area. 

Peromyscus  hoylii  attwaten  (p.  423). 
kk.  Color  above,  drab-gray,  without  a  distinctly  darker  median  dorsal  area. 

Peromyscus  boifiii  penicillatus  (p  422). 
aa.  Tail  shorter  than  head  and  body. 

m.  Ear  from  crown  more  than  19  mm Peromyscus  martirensis  (p  425). 

mm.  Ear  from  crown  less  than  18  mm. 

n.  Soles  of  feet  densely  hairy,  with  the  metatarsal  tubercles  small,  pelage  dense  and 
mole-like,  resembling  that  of  Onychomys;  with  a  lanuginous  tuft  of  hair  at  ante- 
rior base  of  eai ;  tail  thick,  with  a  narrow  dorsal  stripe;  coronoid  process  of 
mandible  elongated  and  uncinate. 
o.  Coloration  pallid. 

p.  Color  grayish  drab.     Skull  lightly  built.     Length,  160  mm.;  tail  vertebrae, 
68;  ear  from  crown,  14  5;  length  of  hind  foot  and  claw,  21.5. 

Peromyscus  sonoriensis  blandus  (p.  389). 
pp.  Color  ochraceous  drab.     Skull  strongly  built.    Length,  170  mm.;  tail  ver- 
tebrw,  75;  ear  from  crown,  15;  length  of  hind  foot  and  claw,  22. 

Peromyscus  sonoriensis  deserticola  (p.  394). 
q.  Length  leas  than  140  mm.;  vertebral  area  distinctly  darker. 

Peromyscus  michiganensis  paUescens  (p.  401). 
qq.  Length  more  than  150  mm.;  vertebral  area  not  distinctly  darker. 
00.  Coloration  dark. 

r.  Color  lufescent Peromyscus  sonoriensis  rufinus  (p.  391). 

rr.  Color  not  decidedly  rufescent. 
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8.  Tail  very  hairy;  color  above  reddish  brown,  coarsely  mixed  with  drab  and 

black ;  size  large Peromyscus  sonoriensis  dementis  (p.  400). 

88.  Tail  moderately  hairy;  color  above,  yellowish  brown,  finely  mixed  with 
drab  and  black ;  size  smaller. 
(.  Color  dusky  yellowish  drab;  tail  vertebrae,  70  mm. 

Peromyacus  sonoriensis  (p.  384;. 
tt.  Color  wood  brown,  finely  mixed  with  black;  tail  vertebrap  80  mm. 

Peromyscus  sonoriensis  metlius  (p.  398). 

nn.  Soles  of  feet  moderately  hairy,  with  the  metatarsal  tubercles  of  normal  size; 

pelage  normal,  not  like  that  of  Onychomya;  tail  slender,  with  a  broad  dorsal 

stripe. 

u.  Pelage  short;  tail  almost  as  long  as  head  and  body,  nearly  naked,  and  not 

sharply  bicolor Peromyscus  meamsii  (p.  403). 

uu.  Pelage  longer;  tail  much  shorter  than  head  and  body,  hairy  and  sharply 
bicolor. 
V.  Similar  in  proportions  to  Peromyscus  leucopus;  skull  narrow,  slender  and 
lightly  built,  measuring  less  than  27  mm.  in  length. 

Peromyscus  iexanus  (p.  404). 
w.  Much  stouter  than  Peromyscus  leucopus;  skull  stoutly  built,  measuring  more 
than  27  mm.  in  length. 
w.  Coloration  pallid;  skull  squarish;  intermediate  subsidiary  cusp  of  m^  obso- 
lete   Peromyscus  tomiilo  (p.  408). 

iDW.  Coloration  darker;  skull  with  malar  arches  bowed  outward;  interme* 
diate  subsidiary  cusp  of  m'  present Peromyscus  amonse  (p.  410). 

Subgenus  TBINODONTOIITS  Bhoadi  (1894). 

PLAINS  MICE. 

Trinodontomys  Rhoads,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1894,  pp.  256,  257. — 
Miller  and  Reiin,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901, 
p.  76,  footnote  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Type. — Sitojtiys  insolatus  Rhoads  {  —  Peromyscus  sonoriensis  deserti- 
cola  Mearns)  from  Ore  Grande,  Mohave  Desert,  Kern  County,  south- 
ern California. 

CAamr^fTS.— Pelage  very  full  and  soft;  tail  thick,  hairy,  sharply 
bicolor,  with  a  narrow  dark  stripe  on  its  upper  side;  hind  feet  with 
the  two  posterior  tubercles  small,  the  soles  densely  furred  to  the 
tubercles,  cheek  pockets  not  developed  as  food  pouches;  lower  jaw 
with  condyloid  process  shortened,  with  a  deep  notch  between  condy- 
loid and  angular  processes,  and  coronoid  lengthened  and  slightly 
hooked;  premaxillaries  narrow  and  laterally  comprt^ssed;  teeth  rela- 
tively broader  than  in  the  subge^nus  Peromyscus,  with  the  tooth-rows 
more  divergent  anteriorly. 

PEROMYSCUS  SONORIENSIS  (Le  Contc). 
SOMORA  PLAnfS  MOUSE. 

Ilesperomys  sonoriensis  Le(V)nte,  Proc.  Acad.  Nat.  Sci.  Philn.,  VI,  No.  XI,  Oct. ,1853, 

p.  413   (Santa  Cruz,  Sonora,   Mexico,  ori^rinal  description).     Baird,  Mam.  N. 

Am.,  1857,  p.   474  (in  part);  Rep.  Mex.  Bound.  Surv.,  II,  Pt.  2,  Mam..  1859, 

p.  43  (in  part). 
Ilespetomys  (Vespfrimus)  leucopus  sonoriensts,  Coitks,  Prh*.  Acad.  Nat.  Sci.  Phila. 

1874,  p.  170  (in  small  part);  Monogr.  N.  Am.  Kodentia,  1877,  p.  79  (Sonoran  ref* 

erences  only). 
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Peromyscus  leucopus  sonoriensis,  Allen,  Bull.   Am.   Mus.  Nat.  Hist.,  VH,  p.  229, 

June  29,  1895  (in  small  part). 
[Peromyscus  texanus]  sonoriensisj  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  p.  446; 
[Peromyscus  americanus]  sonoriensisj  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901, 

p.  125  (Synop.  Mam.  N.  Am.). 
Peromyscus  texanus  sonoriensiSj  Miller  and  REHN,Proc.  Bost.  Soc.  Nat.  His.,  XXX, 

No.  1,  Dec.  27,  1901,  p.  86  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Peromyscus]  leucopus  sonoriensis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  181 

(Mam.  Mid.  Am.). 

Type-locality. — Santa  Cruz,  an  old  Mexican  town,  on  the  Santa  Cruz 
River,  in  Sonora,  about  6  miles  south  of  Monument  No.  Ill,  Mexican 
Boundary  Line.  (Type,  skin  and  broken  skull,  Cat.  No.  iSVsj  U.  S. 
National  Museum.) 

Geographical  range, — Sonoran  Zone  of  the  Elevated  Central  Tract. 
Along  the  waters  of  the  Gila  Hiver  and  its  tributaries.  Le  Conte,  in 
his  original  description  of  this  race,  states  ^  that  it  was  ''collected  by  the 
Boundary  Commission,  under  Major  Graham;''  and  Professor  Baird 


a  be 

Fio.  70. -Peromyscus  sonoriensis.    a,  dorsal  view  or  skull:  b,  crowns  of  lower  molars: 

C,   CROWNS  OF    UPPER  MOLARS. 

tells  US*  it  was  ''characterized  as  H,  sonoriensis  by  Major  LeConte 
from  specimen  146  of  the  Smithsonian  collection.''  The  skin  and 
skull  of  this  specimen,  labeled  ^^ Ilesperomys  sonoriensis^'  in  what  is 
supposed  to  be  Le  Conte's  handwriting,  which  is  undoubtedly  the  type 
of  Hesperomys  sonoriensis  Le  Conte,  and  has  always  been  so  consid- 
ered, are  now  before  me.  I  have  compared  this  type  with  topotypes 
which  I  collected  at  the  town  of  Santa  Cruz  and  at  other  places  on 
the  Santa  Cruz  River  in  Arizona  and  Sonora,  and  find  them  to  be  the 
same — the  animal  described  below. 

Description. — Selecting  from  an  abundance  of  material  a  fine  adult 
male,  in  winter  pelage  (No.  IslSo?  U.S.N.M.,  coll.  International 
Boundary  Commission),  collected  by  F.X.Holzner,at  Lochiel,  Arizona, 
on  the  Santa  Cruz  River,  a  few  miles  north  of  the  type-locality,  Decem- 
ber 5,  1892,  it  is  seen  to  be  larger  and  darker  in  color,  with  larger  ears 
than  the  P.  s.  blandus  of  the  Eastern  Desert  Tract.     The  upper  sur- 


aProc.  Acad.  Nat.  Sci.,  Phila.,  VI,  1853,  p.  413.        ^Mam   N.  .\m.,  1857,  p.  475. 
30639-No.  5G— 07  m 25 
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face  is  wood  brown,  thickly  lined  with  black.  The  woolly  tuft  at 
the  anterior  base  of  the  ear  is  whitish,  the  dark  spot  on  its  outer  surface 
distinct.  The  pelage  is  very  long  and  dense,  the  tail  well  haired  and 
sharply  bicolored.  An  old  female  (No.  |ilii>  U.S.N.M.  coll.  Inter- 
national Boundary  Commission),  taken  on  the  San  Pedro  River,  Octo- 
ber 16,  1892,  is  in  short  summer  pelage,  except  on  the  muzzle,  where 
the  winter  coat  is  coming  in.  The  under  surface,  ears,  feet,  and  tail 
are  much  more  scantily  coated  with  hair  than  in  winter,  and  the 
color  of  the  upper  surface  is  drab.  The  new  hair  on  the  muzzle  is 
more  yellowish.  Some  specimens  in  summer  pelage  are  more  yellow. 
An  immature  specimen  (No.  58757,  U.S.N.M.,  coll.  International 
Boundary  Commission),  taken  at  the  town  of  Santa  Cruz,  Sonora, 
October  21,  1893,  is  like  the  type.  It  is  gray,  tinged  with  drab, 
whitish  below.  Mammae,  P.},  A. J,  I.f =3  pairs.  (For  skull  and 
teeth  see  fig.  70.) 

Dr.  J.  A.  Allen  has  already  called  attention  to  the  dark  coloration 
of  specimens  from  San  Bernardino  ranch,  at  the  head  of  the  Yaqui 
River  system;  and  our  specimens  from  that  locality  are  also  darker 
than  usual,  with  the  exception  of  No.  21327,  which  is  curiously  albi- 
nistic.  In  the  vicinity  of  Monument  No.  77  of  the  Mexican  Line,  on 
the  San  Bernardino  River,  these  mice  were  semi-aquatic,  living 
amongst  the  aquatic  vegetation  beside  the  stream.  Such  individuals 
were  usually  dark,  but  on  the  adjacent  high  ground  nearly  typical 
examples  of  P.  «.  sonoriensis  were  trapped.  While  this  dark  form  is 
recognizably  different  from  true  sonoriensis,  I  have  preferred  for  the 
present,  as  in  the  case  of  the  peculiar  phase  of  P.  eremicus  from  the 
same  region,  to  wait  until  the  Yaqui  Basin  Tract  can  be  further 
explored,  rather  than  name  its  peculiar  forms  from  specimens  from 
its  terminal  twigs,  without  being  able  to  assign  definite  geographic 
ranges  to  the  subspecies. 

Fifteen  years  ago,  when  treating  of  the  western  short-tailed  species 
of  Peromyscus,  then  commonly  styled  the  *^ sonoriensis  group,  *'**  I 
referred  the  forms  arcticus,  nebmscensis,  texanus,^  son^oriensis,  and 
deserticola,  as  subspecies,  to  Hesperomys  leucopus  Rafinesque.  I  now 
regard  this  course  as  illogical,  because  their  intergradation  with  P. 
leucopus  was  merely  assumed  to  be  a  fact,  and  not  proven.  I  am  con- 
vinced that  our  trinomial  system  of  nomenclature  will  only  impede 
our  progress,  and  come  to  be  a  hindrance,  unless  the  rules  upon  which 
the  system  is  founded  be  so  rigidly  adhered  to  as  to  make  it  an  accu- 

a  Because  Dr.  Elliott  Coues,  in  his  monograph  of  the  North  American  MuridaCf  published 
in  1877,  had  grouped  around  Le  Conte's  ''Hesperomys  sonoriensis"  not  only  those  of  the 
forms  here  under  consideration  that  were  then  known,  but  also  several  additional  species 
which  are  totally  distinct  from  them,  treating  the  whole  assemblage  of  species  and  geo- 
graphical races  under  the  head  of  "Hesperomys  leucopus  sonoriensis.** 

bThis  erroneously,  as  it  has  been  shown  me  by  Mr.  W.  H.  Osgood  to  be  a  member  of 
the  Peromyscus  leucopus  group. 
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rate  index  to  our  knowledge  of  the  steps  in  the  evolution  of  recent 
species.  From  this  standpoint  I  have  lately  re-examined  the  members 
of  what  has  been  designated  the  ''  sonoriensis  group,"  and  have  failed 
to  trace  any  connection  between  them  and  P.  leucopus,  through  inter- 
grading  forms. 

On  the  contrary,  comparison  of  series  of  specimens  of  P,  leucoyus 
from  Minnesota  with  the  form  Tiebrascensis  occupying  the  adjacent 
plains  of  Dakota,  shows  the  two  to  be  very  distinct  in  both  external 
and  cranial  characters.  Similar  comparisons  of  specimens  from  Kan- 
sas with  those  from  Nebraska,  and  of  series  from  Indian  Territory 
with  series  from  Oklahoma,  furnish  no  evidence  of  intergradation. 
The  series  of  P.  leucojms  from  Minnesota  to  Indian  Territory  shows 
but  little  geographical  variation;  while  the  campestrian  forms  on 
the  west  show  a  wide  range  of  variation.  Indian  Territory  furnishes 
nearly  typical  examples  of  P,  leucopus;  but  these  specimens — ^from 
Fort  Cobb — are  much  more  closely  related  to  the  P.  texanus  than 
to  P,  8.  hlandus  from  the  same  region. 

Remarks, — As  in  the  case  of  blandus,  this  mouse  prefers  damp, 
grassy  places;  but  it  appears  to  be  more  prolific.  A  specimen  col- 
lected at  San  Luis  Springs  (Lang's  Ranch),  September  3,  1893, 
contained  8  fetuses;  another,  taken  at  the  head  of  Babacomeri 
Creek,  Arizona,  October  19,  1893,  contained  6;  two  from  the  Santa 
Cruz  River  at  Monument  No.  Ill  (topotypes),  October  19,  1893, 
contained  6  and  7;  another  from  the  same  locality,  October  23,1893. 
contained  7. 

Record  and  measurements  of  66  Specimens  of  Peromyscus  sonoriensis. 


Museum  num- 
ber. 


21241 

2i2:i7 

22243 
222.'-w 
21171 

211GQ 
21240 
2U6U:j 
20608 
20602 

20604 
2a509 
2a'i(W 
20600 
206aj  ! 


37239 
Alcoholic. 
....do.... 

36138 

36136 
361.58 
357^3 
35768 
35762 


37240     3067 


2076 
2081 
2082 
2134 

2138 

2162 

762 

7&'i 


770  I 
772  ' 
773 
S-^.TeO       774 

I    775  I 


35764 
3,>759 
35758 


357a^i 


LocaUty. 


San  Bernardino  Ranch  at  Monu- 
ment No.  77. 


Date. 


1892 
Aug.  21 


.do Aug.  37 

.do Aug.  31 


do Oct.     6 

San    Pedro    River,    Monument     Oct.   16 
No.  98.  1 

do Oct.   21 

do Oct.   26 

do Nov.    2 

do I do... 

I.a  Noria,  near  Monument   No.  '  Nov.    8 
1 1 1,  on  Santa  Vmz  River  (camp 
ju8t  south  of  Me.xico  line). 

do do. 

do do 

do do 

do do... 

do do. 


Sex. 


mm. 
153 


cf  ad. 
cf  juv. 
cf  ad. 
cf  im. 
9  ad. 


mm- 
65 


cf  juv.  I     160     65 

cf  im.  165  ,... 

(fim.    I L... 

9  ad.  '    176  '  80 


165     69 


O  d 

5^ 


mm. 
20.0 


172 
147 
171 


cf.  182     72 

<f  ad.  157     67 

9  im.  I    144  I  61 

9  im.  I    153     66 

:f  Im.  I    137  '  60 


21.0       14 
22.0       14.5 


21.0       14.0 


22.0 


144  ;  62     19.5 


15.0 
13.0 


80  21.5  16.5 
71  19.5  ,  15.0 
70     20.0       14.0 


20.5  15.5 

21.0  15.0 

19.5  14.5 

21.0  15.5 

20.5  14.0 
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Record  arid  measurements  of  56  Specimens  ofPeromyscus  sonoriensis — Continued. 


Museum  num- 
ber. 


20625 


20626 


20622 
20620 
20624 
20633 

20709 


21580  I 


21616 

21619 

21620 

21621 

21624 

21626  I 

.V«76 

58877  j 
58876 
58874  I 
58801 

5878W  ' 

58793  I 
58798 
58800  I 
58799  , 


35931 

37078 
37077 
35030 
35929 
35933 
35779 

35863 


20705 

37178 

20703 

35860 

20707 

35861 

20702 

35859 

20708 

35862 

20700 

35857 

20698 

3585,5 

20697 

35854 

20699 

35856 

20701  , 

35858 

20710 

358f)4 

20786 

3588M 

20783 

35887 

20784 

20787 

20785 

35890 

37079 


36792 
36795 
36796 
%797 
36800 
36804 
58875  ! 

58877 
5887B 
58874 
58801 


r 

5 


789 

790 
794 
795 
796 
799 
823 

839 

840 
841 
842 

843  I 

844  I 

850  I 

851  ' 
852 
85.*  ' 
854  , 
856  I 
H61  I 
862 
863 
864 
866 

914 


1073 
1076 
1077 
1079 
1082 
1086 
2499 

2493 
2500 
2563 
2573  I 


Locality. 


La  Noria.  near  Monument  No. 
Ill,  on  Santa  Cruz  River  (camp 
Just  south  of  Mexico  line). 

...do 


.do. 
.do. 
.do. 
.do. 


Patagonia    Mountains.   Sonora, 
Mexico,  near  Monument  No.  114. 

La  Noria.  near  Monument  No. 
Ill,  on  Santa  Cruz  River. 

....do 


...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do 
...do. 
...do. 
...do. 


Tanner's  Cafion.  above  the  Post 
Garden,  Huacbuca  Mountams 
Arizona,  near  Monument  No 
102 


.do. 
.ao.. 
do., 
.do 
.do  . 
.do.. 


San  Luis  Spnngb  Monument  No 
66 


.do. 
.do. 
.do. 


I 


58788     2567 


Cienega  at  head  of  Babacomerl  i 
Creek,  Arizona,  near  Monument  I 
No.  108. 

East  bank  of  Santa  Cruz  River,  I 
at  a  marshy  spring  near  Monu- 
ment No.  111. 


58793 
58798 
58800 
58799 


2568  I 
2569 
2570 
2571 


.do. 
.do. 
.do. 
.do. 


Date. 


1892. 
Nov.  11 


...do... 
Nov.  12 
...do... 
...do... 
Nov.  13 
Nov.  18 

Nov.  26 


...do...| 
...do... 
...do...j 
...do...' 
...do. ..I 
Nov.  28 
...do. ..I 
...do... 
...do...| 
...do...| 
Nov.  29  I 
Dec.     .J 
...do     .1 
...do.. 
...do.. 
Dec     5 

1893 
Aug.    6 


Oct 
....do 
....do 

Oct 

Oct 

Oct 
Sept 


6 
» 
4 

Sept.  3 
...do... 
Oct  1 
Oct.   19 

Oct    20 


.do. 
.do. 
.do. 
.do. 


Sex. 


(/ad. 

9im. 
cfad. 
cfad. 
cfad. 
9im. 
9  ad. 

cf  im. 

cf  im. 
cfad. 
<f  im. 
cf. 
9. 

9  ad. 
9  ad. 
cf  im. 
9juv. 
9  juv. 
cf  ad. 
9  ad 
rfad 
<f  juv. 
9  )uv. 
cf  ad. 

cf  ad. 


cf. 
9  ad. 

cf  JUV. 

9  juv. 
9  Juv. 

cf. 
cf. 

9  ad. 
9  3UV. 
cf  ad. 
9  ad. 

9  ad. 

9  ad. 
cf  ad. 

9. 

cf. 


tntn.  'fiiTn. 
169     70 


135 
156 
152 
168 
ISO 
155 


3 

Be 

2 

**  h! 

SS 

g 

■o« 

p 

u 

flO 

sd 

H 

mm. 
20.0 


20.0 
20.0 
20.5 
2L0 
21.0 


142  62  '  20.0 


136 
164 


mm. 
15.5 


140  ')2.5| 
146  I  63  ' 
165  73  I 
139  I  61 
142  '  60  I 
145  I  64  , 
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159  72  21.    13 

160  I  66 1  20.5   14 
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PEROMYSCUS  SONORIENSIS  BLANDUS  Osgood. 
CEIHTrAHnA  PLADTB  MOUSE. 

Peromyscus  ^onoriensia  Uandua  OsaooD,  Proc.  Biol.  Soc.  Washington,  XVII,  p.  56, 

Mar.  21,  1904. 
Hesperomys  leucopus  texanus,  Mbarns,  Bull.  Am.  Mus.  Nat.  Hist.,  II,  pp.  285-287, 

Feb.  21,  1890  (Oklahoma). 
Peromyscus  texanusj  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  p.  446. — Miller 

and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  84  (Syst. 

Results  Study  N.  Am.  Mam.  to  close  of  1900). 
^Peromyscus]  texensis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  130  (Synop.Mam. 

N.  Am.);  IV,  1904,  p.  186  (Mam.  Mid.  Am,). 

Type-locality. — Escalon,  Chihuahua,  Mexico. 

Geographical  range, — Sonoran  Zone  of  the  Eastern  Desert  Tract. 
From  the  Quitman  Mountains,  Texas,west  to  the  Hachita  Mountains, 
New  Mexico,  and  southward  into  Mexico;  intergrading  with  Pero- 
myscus  sonoriensis  nebrascensis  to  the  northward. 

Description, — An  adult  male  (No.  21177,  U.S.N.M.)  taken  50  miles 
west  of  El  Paso,  on  the  Mexican  Line,  March  21,  1892,  is  in  winter 
pelage.  Size  small.  Length,  160  mm.;  tail  vertebrae,  68;  ear  above 
crown,  14.5;  length  of  hind  foot  and  claw,  21.5.  Ears  small,  with  a 
lanuginous  tuft  at  anterior  base;  tail  short,  hairy,  and  sharply  bicolor, 
T)ut  without  a  distinct  pencil  of  hairs  at  tip.  Color  above  ochraceous 
drab,  grayish  anteriorly,  deepening  laterally  and  posteriorly  to  ochra- 
ceous cinnamon,  everywhere  finely  lined  with  black,  most  thickly  in 
the  vertebral  area;  feet  and  under  surface  pure  white;  ears  seal  brown 
with  a  mixture  of  hoary  on  edges  and  within,  and  long-haired  in  a 
patch  occupying  the  anterior  portion  of  the  convex  surface;  tail 
white,  with  a  narrow  stripe  of  clove  brown  on  upper  side,  extending 
from  base  to  tip.  Soles  densely  hairy  from  the  heel  to  the  tubercles. 
The  young  are  gray  above,  white  below,  with  a  conspicuous  slate- 
black  patch  on  the  anterior  half  of  the  convex  surface  of  the  ear.  Of 
22  grown  specimens  taken  between  the  Rio  Grande  and  the  San  Luis 
Mountains  on  the  Mexican  Line,  March  21  to  June  1,  and  one  in  Sep- 
tember, but  three  were  in  the  rufescent  pelage,  the  rest  varying  from 
pale  smoke  gray  to  drab  gray,  several  being  more  or  less  interme- 
diate between  the  grayish  and  ochraceous  phases  of  coloration,  which 
depend  to  some  extent  upon  season. 

Cranial  characters. — As  the  members  of  the  Peromyscus  sonoriensis 
group  have  long  been  considered  to  be  specifically  identical  with 
Peromyscus  leucopns  (Rafinesque),  I  will  compare  one  of  the  forms  of 
P,  sonoriensis,  namely,  P.  s.  nebrascensis,  with  that  species:  I  am 
able  to  detect  but  slight  differences  between  series  of  skulls  of  P, 
leucopus  from  the  District  of  Columbia,  Lexington  (Kentucky) ,  and 
various  other  eastern  localities,  and  series  of  the  same  species 
from  Fort  Snelling  and  Elk  River,  Minnesota.  Comparing  series 
of    skulls   of    P,    leucopus    from   the    forested    areas    of  southern 
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and  western  Minnesota  (Fort  Snelling^and  Elk  River)  with  nine 
skulls  of  P.  sonoriensis  nebrascensis  from  the  adjacent  plains  of 
South  Dakota,  the  following  differences  are  found:  The  skull  of 
P.  8,  nebrascensis  is  smaller;  its  zygomatic  arches  are  more  nearly 
parallel  to  the  cranial  axis;  rostrum  relatively  shorter,  with  broader 
nasals;  incisive  foramina  longer,  and  the  mandible  shorter,  with 
a  remarkable  reduction  in  the  length  of  its  condyloid  process, 
while  its  coronoid  is  more  developed.  Comparing  the  skulls  of  the 
several  forms  of  Peromyscus  sonoriensis  from  the  Boundary  strip  to- 
gether, the  Texas  specimens  are  seen  to  be  considerably  the  smallest; 
P,  8,  sonoriensis  is  larger;  P.  s.  deserticola  and  P.  s.  dementis  are  decid- 
edly the  largest,  deserticola  being  broader  and  more  massive  than 
dementis;  and  medius,  while  smaller  than  dementis^  agrees  with  it  in 
being  narrower  and  less  massive  than  deserticola.  In  rufinus  the 
coronoid  is  most  decidedly  elongate  and   uncinate. 

Remarks, — Seven  adults  of  this  species,  taken  in  Oklahoma  in 
October  and  November,  are  all  in  the  '*red"  coat,  and  are  much  more 
ochraceous  than  typical  P.  s.  blandus.  They  somewhat  resemble 
P,  aureoluSf  as  Baird  has  previously  remarked  in  speaking -of  certain 
specimens  which  he  identified  as  P.  texanus.  This  Oklahoma  series, 
collected  by  Mr.  Jenness  Richardson,  has  been  recently  sent  to  me  for 
reexamination  by  Dr.  J.  A.  Allen  from  the  collection  of  the  American 
Museum  of  Natural  History,  New  York.  It  constitutes  a  local  phase 
of  this  species,  somewhat  intermediate  between  true  P.  s.  blandus  and 
P.  s,  nebrascensis  J  but  differing  in  coloration  from  either.  Peromyscus 
s.  blandus  has  a  decided  leaning  toward  the  genus  Onychomys.  Its 
coloration  and  the  texture  of  the  furry  coat  are  very  suggestive  of 
Onychomys.  Added  to  this,  it  has  the  coronoid  process  of  the  mandi- 
ble hooked  and  longer  than  usual;  the  posterior  pair  of  tubercles  on 
the  soles  of  its  hind  feet  reduced  in  size  (in  Onychomys  these  are  want- 
ing) ,  and  the  soles  densely  furred  to  the  tubercles. 

Habits  and  local  distribution, — The  plains  mouse  of  the  Eastern 
Desert  Tract  prefers  to  reside  in  open  country,  and  the  wetter  the 
better.  At  Dog  Spring  I  caught  them  in  traps  set  in  shallow  water; 
but  at  Monuments  15  and  40  I  found  it  on  rocky  hills  and  buttes,  as 
well  as  on  the  level  plain.  Grassy  spots  around  springs  are  its  fav- 
orite abodes,  and  in  such  places  it  is  abundant.  Like  Onychomys, 
it  is  largely  carnivorous,  devouring  insects  or  any  animal  food.  It 
proved  to  be  an  annoyance  by  eating  the  small  mammals  caught  in 
our  traps,  beginning  at  the  abdomen  and  turning  the  skin  inside  out. 
At  Monument  No.  46,  Mosquito, Springs,  females  were  taken  May  13 
and  14,  1892,  each  containing  four  large  fetuses;  and  a  half-grown 
young  one  was  taken  May  15. 
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hiandua. 


Museum  num- 
ber. 


21177 

21160 
21248 
21229 
21161 
21232 

21228 
21153 
21159 
21158 

21178 
21231 
21230 
21156 
21233 

21154 
21157 
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21175 
21328 
21155 

21247 
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s 

M 

CO 


37204 


37221 
37244 


37220 


37196     1667 


SI 

i_ 

1556 
1587 

ism  I 

1603 
1641 


Locality. 


South  of  Wragg's  rancb.  Monu- 
ment No  15. 


.do. 
do. 
.do. 


.do. 


37222 
37159 
37197 
37198 

37223 

37226 
37228 
37203 


1673 
1675 
1676 
1694 

1605 
1706 
1715 
1719 
1794 


37234  1796 
37236  j  1797 
37233  1798 
37195  1802 

37235  1805 
37023  I  1822 

37193  1  1825 


Near  Cftrrizalillo  Springs,  New 
Mexico,  camp  at  Monument  No. 
33. 


.do. 
.do. 
.do. 


100  miles  west  o(  the  Rio  Grande, 
upper  corner  Monument  No.  40. 


.do. 
.do. 


Date. 


1892. 
Mar.  21 

Mar.  26 
Mar.  28 
Mar.  29 
Apr.  5 
Apr.  17 

Apr.  18 
Apr.  19 
...do... 
Apr,  25 


.do. 
.do. 


Mesquite     Spnng;^.    Chihuahua, 
near  Monument  No.  46. 


.do. 
.do. 
.do. 
.do. 
.do. 


Dog  Springs.  Grant  County.  New 
Me.xico,  near  Monument 'No.  .55. 

....do 


.do. 


...do... 
Apr.  27 
Apr.  30 
May  ,1 
May  11 

May  12 
...do... 
May  13 
May  14 
May  15 
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June    1 

1893. 
Sept.  17 
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72 
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14.5 

12 

13 

12.5 
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PEROMYSCUS   SONORIENSIS  RUFINUS   (Merriam). 
ARIZONA  WOOD  MOUSE. 

Hesperomys  leucopus  rufinus  Merriam,  North  American  Fauna,  No.  3,  Sept.  11,  1890, 

pp.  64-66  (original  description). 
Hesperomys  leucopus  aonoriensiSf  M earns.  Bull.  Am.  Mus.  Nat.  Hist.,  II,  Art.  XX,  Feb. 

21,  1890,  pp.  284-287  (San  Francisco  and  Mogollon  mountains,  Arizona). 
ISiiomys  sonoriensiSf  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  V,  Art.  VI,  April  28, 1893,  pp. 

74,  75. 
Peromyscus  leucopus  rufinuSy  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  Art.  VI,  June  29, 

1895,  pp.  232-234. 
Peromyscus  rufinus,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  p.  252,  Nov.  25,  1896. — 

Miller  and  Rehn,  Proc.   Bost.  Soc.   Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901, 

p.  82  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
IPeromyscus]  n//?nu«,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  126  (Synop.  Mam. 

N.Am.).  * 
Pouy-unp^-scha  of  the  Hopi  Indians. 
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Type-locality, — Altitude  of  9,000  feet  on  San  Francisco  Mountain, 
Arizona.  (Type,  skin  and  skull,-  Cat.  No.  il|||,  U.  S.  National 
Museum.) 

Geographical  range. — Transition  and  Boreal  zones  of  the  mountains 
of  the  Elevated  Central  Tract. 

When,  in  1889,  at  the  suggestion  of  Dr.  J.  A.  Allen,  I  undertook  the 
rearrangement  of  the  American  Museum  specimens  of  the  short-tailed 
wood  mice  and  plains  mica  of  the  West,  which  were  then  known  col- 
lectively as  Hesperomys  leucopus  sonoriensis,  I  restricted  the  applica- 
tion of  Le  Conte's  name  sonoriensis  to  that  one  of  the  five  forms  rep- 
resented in  the  specimens  examined  which  came  from  the  place  geo- 
graphically nearest  to  the  type-locality  of  sonoriensis,  viz.,  to  the 
species  inhabiting  the  mountains  of  central  Arizona,  the  type  locality 
of  Le  Conte's  Hesperomys  sonoriensis  being  the  Mexican  town  of  Santa 
Cruz,  just  south  of  the  Arizona  border,  in  Sonora.  Immediately  fol- 
lowing this.  Dr.  C.  Hart  Merriam"  redescribed  the  mouse  to  which  I 
had  restricted  the  name  sonoriensis  and  named  it  Hesperomys  leuco- 
pus rufinus,  although  at  the  time  quite  as  ignorant  as  myself  concern- 
ing the  identity  of  Le  Conte's  Hesperomys  sonoriensis;  and,  indeed,  it 
was  not  until  the  year  1893,  when  I  visited  Santa  Cruz,  Sonora  (the 
type-locality),  and  collected  a  series  of  topo types  of  sonoriensis ,  and 
afterwards  compared  them  with  the  type-specimen  (skin  and  skull  of  a 
young  individual)  in  the  U.  S.  National  Museum,  that  anyone  knew 
the  characters  of  Le  Conte's  animal,  and  that  it  was  a  geographic 
(zonal)  race  distinct  from  the  Arizona  wood  mouse  (Peromyscus  sono- 
riensis  rujinus),  to  which  Doctor  Merriam  was  fortunate  enough  to  have 
pinned  a  name  that  sticks.  On  account  of  its  supposed  resemblance 
to  the  eastern  wood  mouse,  Peromyscus  leucopus  (Rafinesque),  Doctor 
Merriam  named  it  as  a  subspecies  of  that  mouse  without  showing  that 
it  intergrades  or  has  any  connection  of  range  with  that  species.  In 
the  absence  of  proof  it  is  unsafe  to  assume  either  of  these  to  be  a  fact, 
and  at  present  the  pronounced  cranial  and  external  characters  of  Per- 
omyscus sonoriensis  seem  to  warrant  its  separation  as  a  distinct 
species,  as  it  is  not  known  to  intergrade  with  any  other. 

Description, — Similar  in  color  to  Peromyscus  leucopus  (Rafinesque), 
but  slightly  smaller,  with  much  larger  and  broader  ears,  shorter  tail, 
and  lanuginous  tufts  at  anterior  base  of  ears.  In  winter  the  color 
above  is  brownish  fulvous,  mixed  with  black  in  the  median  line;  ears 
dusky  with  hoary  edging;  tail  sharply  bicolor,  with  the  stripe  along 
its  upper  surface  narrow  and  dusky;  feet  and  under  parts  white.  In 
summer  the  color  of  the  upper  surface  is  tawny  cinnamon.  Length, 
160  mm. ;  tail  vertebrae,  68  (to  end  of  pencil,  73) ;  ear  above  crown,  15 
(above  notch,  19);  length  of  hind  foot,  20;  skull,  26  by  14. 

a  North  American  Fauna,  No.  3,  1890,  p.  64. 
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Cranial  and  dental  characters. — The  skull  (fig.  71)  of  Peromyscus  so- 
noriensis  rujinus  differs  from  that  of  P,  leucopus  in  having  the  zygomatic 
arches  elbowed  out  in  front  in  such  a  manner  that  the  skull  is  wider 
anteriorly  than  posteriorly,  the  reverse  being  true,  as  a  rule,  of  P. 
leucopus.  The  upper  profile  of  the  skull  is  less  flat  than  that  of  P, 
leucopus  J  being  highest  interorbitally,  thence  sloping  sharply  downward 
in  front  and  behind.     There  are  somewhat  prominent  supraorbital  and 


a  b  c 

Fio.  71.— Peromyscus  soNOBiENSis  RUFiNus.    Skull,    a.  dorsal  view,  6.  ventral  view; 

c,  lateral  view. 

temporal  ridges  which  P.  leucopus  lacks,  and  the  premaxillaries  are 
narrower.  The  incisive  foramen  is  longer  than  in  P.  leucopus^  the 
interpterygoid  fossa  longer  and  narrower,  and  the  mandible  has  more 
produced  angular  and  coronoid  processes,  as  in  other  members  of 
the  sonoriensis  group.     The  teeth  are  shown  in  fig.  72. 

Habits  and  local  distribution. — This  beautiful 
mouse,  which  appears  to  intergrade  with  the  plains 
mice  of  the  Austral  life  zone,  is  actually  a  forest 
animal,  living  in  great  numbers  m  the  pine,  aspen, 
and  Douglas  spruce  woods  of  the  Arizona  moun- 
tains. I  found  it  in  the  Mogollon  and  San  Francisco 
mountains,  frequenting  camps,  cabins,  and  every 
part  of  the  woods.  On  September  5, 1886,  1  visited 
the  ranch  of  Mr.  Charles  Ryall,  in  the  Verde  Moun- 
tains west  of  Little  Squaw  Peak.  Dozens  of  these 
mice  were  running  about  the  walls,  rafters,  and 
thatching  of  the  log  cabin.  A  pair  of  slender  snakes 
of  the  kind  called  "blue  racers  "were  gliding  gracefully  about  the 
ceiling  in  the  thatch  and  through  crevices  between  the  logs.  One  of 
the  snakes  caught  a  mouse,  and  the  pursuit  had  caused  the  excitement 
among  its  companions.  On  the  Mogollon  Mountains,  August  21, 
1887,  I  trapped  a  pretty  wood  mouse  in  a  "delusion*'  mouse  trap. 
Wishing  to  carry  the  little  beast  to  Fort  Verde,  I  wrapped  the  trap  in 
a  woolen  ''fascinator.'*  Upon  the  road  the  woolly  garment  was 
nibbled  and  pulled  into  the  trap,  where  it  was  cleverly  made  into  a 
nice  warm  nest. 


a  b 

Fio.  72.— Peromyscus 
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Measurements  of  6  specimens  of  Peromyscus  sonoriensis  rufinus. 


Museum  num- 


ber. 
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OQ 
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02354 
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a23.W 

181U 
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(?) 
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\? 


Locality. 


.5^1  I  San  Francisco  Mountain,  Arizona 

582   do 

5&1    ...  do 

610  ,  Baker  s   Butte.  Mogollon  Moun- 
I      tains  Arizona 

629  L...  do 

632     ....do... 
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rf  ad. 

146 

60 

19 

July   19 
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1.57 

66 

19 

Aug.  15 

9  ad. 
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146 
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18 
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a  in  American  Museum  of  Natural  History,  New  York. 

PEROMYSCUS    SONORIENSIS  DESERTICOLA  (Mearns). 
WESTERN  DESERT  PLAINS  MOUSE. 

Hesperomys  leucopus  deserticdus  Mearns,  Bull.  Am.  Mus.  Nat.  Hist.,  II,  Art.  XX,  Feb. 

21,  1890,  pp.  285-287  (original  description). 
Sitomys  insolatus  Rhoads,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  pp.  256-257  (type  from 

Oro  Grande,  Mohave  Desert,  Kern  County,  southern  California). 
Pleromy8Cus]t[exanu8]deserncolus,  Mearns,  Proc.  U.  S.  Nat.  Mus  ,XV11I,  1896,  p.  446. 
[Peromyscus  amencanus]  deserticdus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901, 

p.  125  (Synop.  Mam.  N.  Am.). 
Peromyscus  texanus  deserticola.  Miller  and  Rehn,  Proc.  Bost.  Soc.  N.H.,XXX,No.  1, 

Dec.  27,  1901,  p  85  (Syst.  Results  Study  N.  Am.  Mam  to  close  of  1900). 
[Peromyscus  texensis\  desemcola,   Elliot,    Field  Col.    Mus ,    Zool.  Ser.,    IV,  1904, 

p    18  (Mam.  Mid.  Am.). 

Type-locality. — Mojave  Desert,  California.  (Type,  skin  and  skull, 
in  the  American  Museum  of  Natural  History.) 

Geographical  range. — Lower  Sonoran  Zone  of  the  Western  Desert 
Tract.  Basins  of  the  lower  Gila  and  Colorado  rivers  and  head  of  the 
Gulf  of  California,  west  of  the  Coast  Range  of  California. 


Fig.  73.— Peromyscus  sonoriensis  deserticola.    Anterior  upper  molar   of  threr  individ- 
uals,  SHOWING  CHANGES  IN  THE  FORM  OF  THE   ENAMEL  PATTERNS  t\VE   rO  WEAR. 

In  1890  I  described  the  Western  Desert  form  of  Peromyscus  sono- 
riensis as  a  subspecies.  Four  years  later  it  was  redescribed  by  Mr. 
S.  N.  Rhoads,  from  a  topotype,  as  a  species — Sitomys  insolatus — and 
the  subgeneric  name  of  Trinodontomys  proposed  for  it,  on  account  of 
'*the  trefoil  character  of  the  first  upper  molar.*'  Mr.  Rhoads  has 
very  kindly  sent  me  the  type  of  his  Sitomys  ( Trinodontomys)  insolatus 
for  examination,  and  it  proves  to  be^  exactly  like  the  type  of  my  lies- 
peromys  leucopus  deserticolus,  which  came  from  the  same  region,  and 
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with  whicK* it  must,  therefore,  be  synonyniized.  I  can  not  agree  with 
Mr.  Rhoads  in  associating  it  with  the  subgenus  Baiomys;  and  the 
alleged  trefoil  character  of  the  first  upper  premolar,  upon  which  the 
subgenus  Trinodontcmiys  was  founded,  is  the 
result  partly  of  accident,  but  principally  of  age. 
In  the  accompanying  figure  (fig.  73)  the  ante- 
rior upper  molar  of  three  individuals  of  dif- 
ferent ages  are  outlined.  In  one  (a) ,  the  type  of 
insolatuSy  which  is  but  slightly  worn,  there  are 
two  enamel  folds,  with  the  resulting  trefoil 
pattern  of  the  anterior  enamel  loop;  another 
of  Mr.  Rhoads's  specimens  {b)  has  been  worn 
down  to  a  lower  plane,  one  groove  having 
been  ground  out,  so  that  this  loop  appears 
asymmetrical;  a  third  specimen  (c)  exhibits  a 
section  of  this  tooth  at  a  still  lower  plane,  all 
of  the  cusps  having  been  ground  away.  The 
trefoil  pattern  of  the  crown  of  the  first  upper 
molar  is  commonly  seen  in  youngish  specimens 
of  several  species  of  Peromyscus,  the  pattern 
ever  changing  as  the  cusps  and  tubercles  form- 
ing the  crown' of  the  tooth  are  gradualy  worn 
away. 

Description, — This  is  a  large,  stout,  long- 
tailed,  desert  race  of  P.  sonoriensis,  of  which 
extreme  examples  are  found  on  the  deserts 
bordering  the  lower  Colorado  River.  These 
specimens  have  massive  skulls,  thick  tails,  and  stout  feet  (figs.  74 
and  75).  No.  G0121 ,  U.  S.  National  Museum,  an  old  female  in  winter 
pelage,  taken  on  the  lower  Colorado  in  March,  is  ochraceous-cinnamon 


a  b 

FiQ.  74.— Peeomtscvs  sono- 
riensis    DESERTICOLA.      a, 

mNDFOoT;   b,  tail. 


a  b  c 

FlO.    75.— PEROMVSCUS    SONORIENSIS    DESERTICOLA.      SKULL.     Q,    DORSAL   VIEW;     b,    VENTRAL   VIEW; 

C.   LATERAL   VIEW. 

slightly  mixed  with  black  above  and  pure  white  below;  ears  dusky, 
with  lanuginous  tuft  at  base  colored  like  the  head.  Summer  speci- 
mens are  more  drab-like.     The  young  are  pale  drab-gray  above,  gray 
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and  white  below.  Topotypes  are  smaller  and  grayer  (less  ochraceous) 
than  the  extreme  Western  Desert  phase  described  above.  In  fact, 
they  combine  the  characters  of  medius  and  sonoriensis  with  those  of 
the  form  from  the  true  (southern)  Western  Desert  Tract,  the  type- 
locality  having  been  badly  selected;  but  the  name  deserticola  can  very 
well  be  made  to  cover  the  whole  Western  Desert  Tract,  as  the  type 
is  nearest  to  the  form  occupying  this  area.  From  soiwriensis  it 
differs  in  having  a  slightly  larger  foot,  ear,  and  tail ;  in  being  more 
ochraceous;  and  in  having  the  skull  appreciably  higher  over  the 
orbits.     The  teeth  are  shown  in  fig.  76. 

Habits  and  local  distribution. — No  plains  mice  were  met  with  in  the 
dry  region  lying  between  the  Santa  Cruz  Valley  until  we  came  to  the 
Gila  River  at  Adonde,  Arizona,  in  February,  1904. 
It  is  much  the  commonest  mammal  of  the  lower 
portions  of  the  Gila  and  Colorado  rivers.  To  the 
rule  that  it  is  found  only  in  damp  situations  there 
are  some  exceptions;  but  it  is  a  species  of  meadows 
and  river  bottoms.  Nowhere  did  we  find  it  so 
abundant  as  on  the  vast  savannas  of  the  Colorado 
River  about  the  head  of  the  Gulf  of  California,  where 
eveiy  trap  set  amongst  the  canes  and  hemp,  or  in 
the  coarse  grass,  was  pretty  certain  when  next 
visited  to  contain  one  of  these  mice,  which  are  both 
diurnal  and  nocturnal.  Many  cotton  rats  trapped 
at  the  same  time  were  eaten  by  this  mouse;  but  so  neatly  was 
the  meat  extracted  through  a  small  opening  in  the  abdomen  that 
many  of  the  rats  were  made  into  very  good  skins.  On  the  Colorado 
Desert  mammal  life  became  more  and  more  scarce  as  we  went  west- 
ward, until,  at  last,  it  was  hardly  worth  while  to  put  out  the  traps. 
Seven  pregnant  females  were  taken  from  March  16  to  April  16,  the 
fetuses  numbering  as  follows:  4,  4,  5,  4,  3,  3,  and  3,  the  average 
number  of  young  being  about  4.  Besides  insects,  quantities  of 
Xanthium  seeds  are  eaten  by  this  mouse. 


Fio.  76.— Peeomtscus 

80NORIEN8I8  DE8EB- 
TICOLA.  CROWN8  OF 
IfOLAR  TI.ETH.  Q, 
UPPER  SERIES;  b, 
LOWER  SERIES. 
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Record  and  measurements  of  S9  specimens  of  Peromyscus  sonoriensis  deserticola. 


Museum  num- 
ber. 


50755 


Locality. 


I 


Date. 


Sex. 


3048 


60748 

607^ 
60750 


60159 
60091 
60097 
60101  I 
60107  I 
60077  I 
60106  I 
60143  j 
60158  I 

60165  ; 
60144 
60114  ' 

60126 


60120  '  : 

60121  I  : 
60117  j  ; 
60113  I  : 

I 

60130  : 
60129  '  : 
60112  : 
60116  I  ; 

60110  I  : 

60111  ; 

60108  : 
60163  I  : 
60128  I  : 

60109  I  : 
60125  i  : 

60119 
60090 
Alcoholic. 
60168  ' 


1894. 

Gila  River,  Arizona.  Adonde  SU-     Feb.  26 
tlon.  Yuma  County,  S.  P.  R.  R., 
near  Monument  No.  196.  ' 

do Feb.  27 

Colorado  River  at  Monument  No.  i  Mar.  15 

204.  I 

do I    ..do. .. 

do I  Mar.  16 

do ' do... 

do '  Mar.  17 

do do . . . 

do ' do . . . 

do Mar.  18  1 

do..'. Mar.  25  | 

Colorado  River  at  Monument  No.     Mar.  26 

205.  I 

do ^ do. .. 

do do . . . 

Well  at  Cienesa,  30  miles  south  of     Mar.  24 
Monument  No.  204.  > 

do ' do... 

do do... 

do ' do... 

do do.  .. 


Colorado    River    opposite    the     Mar.  25 
mouth  of  Hardy  River,  Sonora, 
near  Monument  No.  205.  I 


60748 


60749 
60750 


3429  ! 

3430  I 
3434  1. 
3474  ' 


1146 


ao 

....do 

....do 

Mar.  25 
Mar.  26 
....do.  .. 

....do 

.do 

....do 

....do. .. 

...do 

....dV- 

....do 

....do.  .. 

.do  .   ... 

Mar  27 
...do... 

..do 

.  ..do 

do 

do...     . 

• 

do.    . 

do..   .. 

Mar.  2b 
...do.. 
...do... 

Apr     2 

Apr.  16 
...do... 

....do 

.  ..do 

Fort  Yuma,  San  Diego  County, 
California,  near  Monument  No. 
206. 

Seven  ^  ells.  Salton  River,  Colo 
lado  Desert.  Lower  Calltornia. 
near  Monument  No  213 

...do 

do  ...   .   -    - 

Apr.  17 

cfad. 

9  ad. 
9  Ad. 

cf  ad. 
cf  ad. 
9  ad. 
9  ad. 
cf  im. 
9  ad. 
(f  ad- 
cf  ad. 
(f- 

cf. 
<f. 
cf  ad. 

cfad. 
(fad. 
9  ad. 
9  ad. 
cf  ad. 

9  ad. 
9  ad. 
9. 

(fad. 
cf  ad. 
9  ad. 
(f  Juv. 
cf  juv. 
if  ad. 
(fad. 
cf  ad. 
cf  juv. 
9  JUV. 
cf  )uv. 
cf  ad 
cf  Juv. 

9  ad. 

9  ad. 
cf  ad. 


mm. 
171 

185 
164 

159 
156 
159 
168 


168 
161 
172 
142 

145 
144 
176 

168 
176 
185 
161 
183 

194 
181 
165 
183 
168 
180 
157 
120 
173 


162 


i 

o 

B 
2 


H   W 


84 


fiiTR.  mm. 
21.2   15.0 


82  23.0  I  17.0 
77  21.0   13.0 


20.5  15.5 
20.5  j  14.0 
21.0  I  14.0 


74  I  21.8   13.5 


75  21.5  15.5 

72  '  21.0  13.5 

83  21.0  15.0 

68  20.0  14.0 


20.5  14.0 
20.0  14.0 
21.0   14.8 


75  I  21.0 
78  I  22.0 
85  j  22.0 
73  21.0  I 
88  22.0  I 


70 


122  I  58 


105 
124 


126 


178 


166 
168 


57 


89 


81 


22.0 
22.0 
21.5 


23.0 


21.0 
22.0 


15.0 
14.2 
15.  a 
14.3 
13.0 


I 


89  22.0   15.0 

90  I  22.0  '  14.3 
75  21.0   14.0 

81  I  15.0  j 

71   14.0  I 

80  13.7  I 

72 

56 

75 


13.8 
12.5 
12.5 


14.5 


16.0 
15.6 


398  BULLETIN   56,   UNITED    STATES   NATIONAL    MUSEUM. 

PBROMYSCUS  SONORIENSIS  MEDIUS  (Meams). 
SAN  DIEOO  PLAINS  MOUSE. 

Peromyscus  texanus  medius  MEABN8,Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  p.  446  (p.  4  of 
advance  sheet  issued  March  25, 1896;  original  description). — Miller  and  Rehn, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  l,Dec.  27, 1901, p.  85  (Syst.  Results  Study 
N.  Am.  Mam.  to  clase  of  1900). 

Sitomys  americanus  thurheri  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  V,  Art.  XII,  Aug.  18, 
1893,  pp.  185,  186  (in  part). 

[Peromyscus  texensis]  medius,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  131 
(Synop.  Mam.  N.  Am.). 

[Peromyscus]  thurberiy  Eluot.  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  176  (part) 
(Mam.  Mid.  Am.). 

Type-locality, — Nachoguero  Valley,  Lower  California,  near  Monu- 
ment No.  238.  (Type,  skin  and  skull.  Cat.  No.  61059,  U.  S.  National 
Museum.) 

Geographical  range, — Sonoran  and  Transition  zones  of  the  Pacific 
Coast  Tract.     From  the  Coast  Range  to  the  Pacific. 

Description, — In  the  original  description  of  this 
form  it  was  said  that  ''between  the  ranges  of  the 
subspecies  gamhellii  and  thurheri ,  both  dark-colored 
races  of  Peromyscus  sonoriensisj  there  is  a  narrow 
strip  of  southern  and  Lower  California*,  bordering 
the  Pacific  Ocean  for  several  hundred  miles  and 
extending  east  to  the  Coast  Range  of  mountains, 
occupied  by  the  present  race,  which  differs  from 
either  of  those  above  mentioned  in  being  paler, 
with  more  drab  and  clay-colored  tints.  It  is  smaller 
Fig  77.-PEROMY8CU8  *'^^^  ^'  *•  g^i^t^^llih  with  much  larger  ears  and  a 
80NORIEN8I8MKD1U8.  shortcr  tall.  Its  paler,  more  ochraceous  coloration 
^*"^^  at  once  distinguishes  it  from  P,  s,  thurheri,  with 

which  it  agrees  in  size.  From  P,  s,  deserticola  of  the  interior  deserts, 
it  differs  in  being  less  rojj^st  and  in  having  somewhat  larger  ears  and 
much  darker  color.*'  The  upper  surface  is  deep  wood-brown,  shading 
to  russet  on  the  cheeks,  sides,  and  rump,  and  thickly  mixed  with  black 
above,  giving  a  distinctly  dusky  vertebral  area;  ears  clove- brown, 
densely  coated  with  hair,  with  a  faint  hoary  edging;  top  of  head 
wood -brown,  paler  than  the  back;  under  surface  of  body  and  feet 
pure  white;  tail,  black  above,  white  on  sides  and  beneath.  Mammae, 
three  pairs  (P.  {,  A.  K,  I.  |).     The  skull  is  shown  in  fig.  77. 

Remarks. — The  San  Diego  plains  mouse  frequents  the  seashore 
and  the  dampest  parts  of  the  mountains  and  plains  of  the  Pacific 
Coast  Tract.  At  Jacumba  Hot  Springs  it  was  abundant,  and  four 
pregnant  females  were  taken  from  May  18  to  23,  1894,  the  young 
numbering  3,  5,  6,  and  6,  respectively.  Young  were  taken  in  traps 
late  in  May.  At  San  Isidro,  Lower  California,  a  female  contained 
three  fetuses  as  late  as  June  29. 
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Record  and  mensuremenis  of  J^l  specimens  of  Peromyscus  sonoriensis  medius. 


Museum  num- 
ber. 


Locality. 


60759  ! 

60760 
60762 
60763 
61054 
60766 
60769 
60771 
60772 
60773 
60776 
60778 
60779 
61036 
61040 
61659 
61059 

60787 
60789 
60793 

60796 
60797 
61321 
60604 

61076 
61077 
61078 
61080 
61081 
61082 

61085 
61066 
61088 
61089 
61095 

608a5 
61097 
60807 
60808 
61100 


Jacumba,  San  Diego  County, 
California,  near  Monument  No. 
233. 


60760 

60762  ' 

60763 

61054 

60766 

60769 

60771  , 

60772  I 

60773  ' 
60776  ! 
60778 
60779 
61036 
61040  ; 

Alcoholic. 
61059  , 


1271 
1280 
1282 
1292 
1302 
1308 
1317 
1319 
1321 
1354 
1377 
1379 
3535 
3552 
3596 
3623 


1401 

60789  '  1415 
1444 


60796  I  1463 

60797  '  1476 
61321  3650 
60804   1523 


1538 
1551 
1562 
3704 
3705 
3706 


61076 
61077 
61078 
61060 
61061 
61082 
61064  3724 

61085  I  3737 

61086  '  3738 

61088  3749 

61089  3750 
I  3767 


60805  1569 
61097  I  3775 

60807  ■  1592 

60808  1594 
61100  I  3781 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Nachoguero  Valley,  Lower  CaU- 
fornta,  near  Monument  No.  238. 


.do. 
.do. 


CampbeH's   Ranch,   at   Laguna, 
San  Diego  County,  California. 


:do. 
.do. 
.do. 


San  Isidro  Ranch,  Lower  Califor- 
nia, near  Monument  No.  250. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 


Date. 


1894. 
May  18 


...do... 
May  19 
...do... 
May  20 
May  21 
May  22 
May  23 
...do... 
...do... 
May  28  I 
May  30  i 
...do... 
May  18 
May  21 
May  29 
June    4 


Jamul  Creek,  near  El  Nido  P.  O., 
San  Diego  County,  California. 


...do... 
June  6 
June  14 

June  16 
June  18 
June  12 
June  29 

June  30 
July  2 
July  3 
June  29 
...do... 
...do... 
June  30 
July  1 
....do... 
July  2 
...do... 
July    6 


.do. 
.do. 
.do. 
.do. 


Pacific  Ocean  at  the  last  monu- 
ment (No.  258).  I 


...do... 
July  8 
July  7 
...do... 
July  11 


cf  Im. 

$ad. 
rf  ad. 
9. 

(fad. 
9  ad. 
cf. 
d. 

9  ad. 
9  ad. 
9  ad. 
9  ad. 
cf. 

<fa.6. 
9  ad. 
9  ad. 
cf  ad. 

cf  ad. 
cf  ad. 
(fad. 

9juv. 
(fad. 
cf  ad. 
9  ad. 

cf  juv. 
cf  ad. 
9  ad. 
cf  ad. 
9  ad. 
9  ad. 
9  ad. 
cf  ad. 
cf  ad. 
9  ad. 
9. 
9  ad. 

(fad. 
cf  ad. 

cf. 
9. 
rfad. 


Tnm. 
160 


mm. 
72 


80 


170 

182 
167     73 

170  I  78 

171  81 


160 
156 
167 
187 
169 
171  I  75 

162  75 

163  74 


173 
169 
160 


165 
155 
170 

160 
160 
163 


169 
176 
163 
152 
169 


164  77 
183  83 
154     66 


182  .  87 
169  I  77 
165  .  76 
160  j  73 
154  I  69 
157  72 

183  !  83 
153  71 
176  82 


V, 

c 

a 

eS 

S 

o 

S's 

2 

a 

h 

fli 

n 

H 

mm. 

mm. 

20.6 

13.0 

21.0 

13.5 

21.0 

14.5 
11  n 

21.5 
20.5 
21.0 


20.0 
22.0 
20.5 
20.0 
20.0 
21.0 
21.0 
21.0 
21.0 

20.5 
21.5 
20.0 


21.0 
21.0 
20.0 

20.0 
21.5 
21.0 
21.7 
21.0 
20.0 
20.0 
21.0 
20.0 
21.3 
19.0 
20.0 


77  21.0 
79  I  21.3 

75  I  20.5 

76  20.5 

78  I  21  0 


13.0 
13.8 
13.0 


16.0 
16.5 
14.5 
14.0 
15.5 
14.0 
15.0 
15.0 
17.0 

14.0 
17.5 
13.0 


13.0 
15.0 
13.5 

13.3 
16.0 
14.5 
14.0 
13.0 
14.0 
14.0 
15.0 
15.0 
14.0 
13.2 
14.0 

13.0 
13.0 
13.0 
12.2 
15.0 
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PEROMYSCUS  SONORIENSIS  CLEMENTIS  (Meams). 
8AK  OLEMEVTE  MOXXSE. 

Peromyscus  texanus  clemerUis  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  pp.  446, 
447  (p.  4  of  advance  sheet  issued  March  25,  1896;  original  description). — Milx£R 
and  Rehn,  Proc.  Host.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  84  (Syst. 
Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Permnyscus  texensis]  dementis,  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  11, 1901,  p.  130 
(Synop.  Mam.  N.  Am.);  IV,  1904,  p.  187  (Mam.  Mid.  Am.). 

Type-locality. — San  Cleniente  Island,  oflF  southern  California.  (Type, 
skin  and  skull,  Cat.  No.  61117,  U.  S.  National  Museum.) 

Geographical  range. — Islands  of  the  Santa  Barbara  group,  southern 
California,  and  the  Coronados  Islands,  oflF  Lower  California. 

This  insular  mouse  was  described  as  a  subspecies  of  the  mainland 

form  for  the  reason  that  examples  from  the  nearer  islands  seemed 

to  be  somewhat  intermediate  in  character  between  the  typical  form 

on  San  Clemente  Island  and  that  of  the  coast.     The  species  occurs 

on  each    of   the  Coronados  Islands  and   on    several 

islands  of  the  Santa  Barbara  group. 

Description. — This  mouse  is  considerably  larger  and 

much  blacker  than  P.  s.  medius  of  the  neighboring 

mainland,  and  has   a  more  pronounced  reddish  tinge. 

The  upper  surface  is  drab  anteriorly,  strongly  tinged 

with  burnt  umber  posteriorly;  top  of  head  drab-gray; 

ears  black,  with  faint  hoary  edging;  feet  and  under 

surface  white;  tail  sharply  bicolored,  blackish  above. 

The  above  description  is  based  on  a  series  of  specimens 

Fio.  78.-PEROMT-    ^^^^^   by  the  author  in  August,   1894.     Mr.  A.  W. 

8CU8  80N0RIKN-    Authony,  the  well-known  naturalist  of  San  Diego,  col- 

skull!^'^***^''^"     lected   a  series   at   the   same  time,  which  he  kindly 

placed  at  my  disposal.     The  skull  (fig.  78)  of  this  island 

race,  while  almost  as  large  as  that  of  P.  8.  deserticola  from  the  lower 

Colorado  River,  is  more  slender  and  fragile.     Iris  dark  hazel. 

Habits  and  local  distribution. — This  appears  to  be  the  only  mouse 
on  San  Clemente  Island,  where  it  is  exceedingly  abundant,  living 
on  sandy  shores  amongst  the  cactus  and  in  ravines  under  such  shrubs 
as  the  Christmas  berry,  cherry,  and  sumach.  It  feeds  on  the  ripe 
fruit  of  the  prickly  pear,  Opuntia  (Platopuntia)  lindheimeri  littoralis, 
which  stains  its  pelage.  About  40  specimens  were  taken  by  Mr. 
A.  W.  Anthony  and  myself.  Similar  mice  were  said  to  abound  on 
the  Coronados  Islands,  south  of  the  International  Boundary. 
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Measurements  of  24  specimens  of  Peromyscus  sonoriensis  dementis. 


Muspum  num- 
ber. 

i  Skull. 

61106 

61106 

61107 

61107 

61108 

61108 

61109 

61109 

61112 

61112 

61113 

61113 

61117 

61117 

61118 

61118 

61119 

61119 

61120 

61120 

61123 

61123 

13620a 

11969 

13621« 

11970 

13622a 

11971 

13623a 

11972 

13624a 

11973 

13627a 

11976 

13628a 

11977 

13629a 

11978 

13630a 

19979 

13631a 

11980 

13632a 

11981 

13633a 

11982 

13634a 

11983 

a 

Locality. 

Date. 

1804. 
Aug.  24 
....do... 

Sex. 

5 

f 
1 

s 

1 

3 
& 

II 

a 

1 

u 

s 

a 

3806 
3807 

San  Clement  Island,  California . . . 
do 

cfad. 
cfad. 
9  ad. 
9  ad. 
(fad. 
9  ad. 
cfad. 
9  ad. 
9  ad. 
9ini. 
9a4, 
9  ad. 
cfad. 
(fad. 
cfad. 
(fad. 
cfad. 
9  ad. 
9  ad. 
$Juv. 
cf  im. 
9im. 
9  ad. 
cfad. 

mm 
164 
161 
163 
165 
167 
160 
177 
168 
166 
156 
172 
160 
158 
157 
163 
165 
165 
162 
160 
148 
152 
150 
161 
179 

mm. 
74 
73 
72 
75 
77 
68 
77 
75 
75 
71 
78 
72 
84 
84 
87 
85 
78 
80 
73 
73 
70 
72 
80 
79 

mm. 
20.8 
21.0 
21. 0 
20.5 
20.2 
20.0 
21.0 
20.5 
20.6 
20.1 
21.5 

mm. 
14.5 
16.0 

3808 

do 

....do... 

15.0 

3809 

....do 

...do... 

15.0 

3814 

do 

Aug.  26 
..-.do... 

16.5 

3815 

do 

15.0 

3819 

do 

Aug.  27 
....do... 
....do... 

17.0 

3820 
3821 

do 

do 

16.0 
15.0 

3822 

do 

....do... 

14.5 

3827 

.do 

Aug.  28 
Aug.  23 
....do... 

15.0 

97 

do 

98 

do 

99 

.....do 

Aug.  24 
..do... 

100 

.do 

101 

do 

....do... 

104 

do 

Aug.  26 
....do... 

105 

do 

106 

.do... 

.     .do . . . 

107 

.do 

...do... 

106 

do 

....do... 

111 

do 

Aug.  27 

112 

do 

113 

do 

a  In  American  Museum  of  Natural  History,  New  York. 

PEROMYSCUS  MICHIGANENSIS  PALLESCENS  (Allen). 

PALLII)  MOirSE. 

Peromyscus  texanus  Allen,  Bull.  Am.  Mus.  Nat.-  Hist.,  VIII,  1896,  p.  64  (not  of 

Waterhouse). 
Peromyscus  michiganensis  paUescens  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  Art. 

XIV,  Nov.  21,  1896,  pp.  238,  239  (original  description). — Miller  and  Rehn, 

Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 1901,  p.  80  (Syst.  Results  Study 

N.  Am.  Mam.  to  close  of  1900). 
[Peromyscus  michiganensis]  paUescenSy  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901, 

p.  140  (Synop.  Mam.  N.  Am.). 

Type-locality. — San  Antonio,  Texas.      (Type,  skin  and  skull,  No. 
^81} I,  American  Museum  of  Natural  History.) 

Geographical  range. — The  subspecies  in  its  typical  form  is  known 
only  from  the  vicinity  of  San  Antonio,  Texas.     Kansas  specimens  are 
intermediate  between  the  subspecies  michiganensis  and  paUescens. 
30639— No.  56—07  h 26 
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The  following  is  Doctor  Allen's  description  of  this  subspecies,  which 
is  known  only  from  the  type  series: 

AdvU. — ^Above  grayish  brown,  with  a  slight  yellowish  wash,  mostly  confined  to  the  sides, 
strozigly  varied  with  dull  blackish  brown,  especially  along  the  median  line,  often  forming  a 
distinct  'broad  blackish  dorsal  band;  below  clear  grayish  white,  the  tips  of  the  hairs  being 
white  and  the  basal  portion  plumbeous;  ears  blackish  brown,  narrowly  edged  with  white; 
tail  sharply  bicolor,  upper  third  of  its  circumference  blackish  brown,  rest  white;  feet  white, 
with  a  faint  buffy  tinge. 

Young. — Dull  gray  brown  (dark  *' mouse-gray")  above,  with  a  darker  (blackish)  median 
band;  otherwise  like  the  adult. 

Measurements.— Ua\e  (type):  Total  length,  127;  tail  vertebrw,  52;  hind  foot,  16;  ear 
(from  dry  skin),  11. 

Nine  adult  males  measure  as  follows:  Total  length,  126  (121-130);  tail  vertebrae,  51 
(50-52);  hind  foot,  16  (15-17). 

A  single  adult  female  is  larger  than  the  largest  male  of  the  series. 

Typey  No.  JJ?H;  male  adult,  San  Antonio,  Texas,  February  7, 1896;  H.  P.  Attwater. 

This  subspecies  is  based  on  a  series  of  10  adults  and  7  two-thirds  grown  young,  all  winter 
specimens  (December  14-March  19),  taken  mostly  in  January  and  February. 

They  are  so  different  Ih  color  and  size  from  a  lai^ge  series  of  Peromyscus  michiganensis  from 
Fort  Snelling,  Minnesota,  collected  by  Doctor  Meams,  that  they  would  seem  to  be  specifi- 
cally distinct,  were  it  not  that  a  large  series  of  winter  specimens  from  Lawrence,  Kansas,  col- 
lected by  Prof.  L.  L.  Dyche,  are  so  nearly  intermediate  in  both  size  and  coloration  as  to 
render  it  probable  that  P.  m.  paUescens  is  merely  a  pale,  depauperate  form  of  P.  michi- 
ganensis. 

The  measurements  of  a  series  of  adults  from  each  locality  compare  as  follows: 


Locality. 


Fort  Snelling 

Lawrence 

San  Antonio. 


Sex. 


[3  males . . 
1 5  females 
iO  males . 
|5  females 
9  males . . 


ToUl  length. 


mm. 
143  (144-146) 
149  (144-153) 
137  (130-149) 
146  (137-153) 
126  (121-135) 


Tail  verte- 
brae. 


mm. 

56  (55-«)) 

57  (54-63) 
51  (43-58) 
57  (55-63) 
51  (50^52) 


Hind  foot. 

mm. 
17.3  (17-18) 
l&l  (1&-18.5) 
17.9  (16-19) 
18.0  (16-19) 
16.0  (14-17) 


The  Kansas  specimens  are  thus  good  intergrades,  and  are  almost  distinct  enough  to  merit 
recognition  in  nomenclature.  They  are  rather  nearer  the  Fort  Snelling  series  than  the  San 
Antonio  series. 

In  coloration  P.  m.  paUescens  bears  a  close  general  resemblance  to  Peromyscus  canus 
Mearns  from  the  same  locality,  but  can  be  readily  distinguished  by  its  relatively  shorter  tail 
and  hind  foot  and  much  smaller  size.     (Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  1896,  p.  238.) 

Subgenus  PEB0MT8C1T8. 
WOOD  MICE. 

Onychomys  and  Baiomys,  formerly  subgenera  of  the  old  genus 
PeromyscuSy  are  regarded  here  as  distinct  genera.  Merriam  erected 
the  subgenus  MegadorUomys  in  1898,  and  Osgood  the  subgenus" 
Haplomylomys  in  1904,  leaving  a  complex  assemblage  of  forms  to 
represent  the  subgenus  PeromyscuSy  which  is  susceptible  of  further 
subdivision.  Associated  with  typical  leucopus  are  a  number  of  forms, 
including  meamsii,  texanus,  tomiUo,  and    arizonse  on  the  Mexican 
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Border,  which  constitute  a  very  homogeneous  group.  At  present  I  am 
including  trueij  hoylii,  and  even  stephensi  (which  is  near  eremicus)  in 
the  subgenus  Peromyscus.  The  characters  of  the  feet  and  tail  in  this 
subgenus  are  indicated  in  fig.  79. 


a  b  c 

Fio.  79— Peromyscvs  leucopus.    o,  forefoot;  6,  hindfoot;  c,  tail. 

PEROMYSCUS  MEARNSII  (AUen). 
MEABK8  MOUSE. 

Vesperimus  meammi  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  No.  2,  Art.  XX,  June  3i, 

1891,  p.  299  (original  description). 
Sitomys  meamsii,  Bryant,  Zoe,  III,  Oct.,  1892,  p.  214.— Allen,  Bull.  Am.  Mus.  Nat. 

Hist.,  VI,  May,  1894,  pp.  17^181. 
P[eromysnt8]  meamsiiyATTWATER,  Bull.  Amer.  Mus.  Nat.  Hist.,  V,  Nov.  8, 1895,  p.  331. 
Peromyscus  meam»i,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  132  (Synop.  Mam. 

N.  Am.). 
Peromyscus  meamsii,  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1, 

Dec.  27,  1901,  p.  78  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Type-locaJity. — Brownsville,  Texas.  (Type,  skin  and  skull,  in  the 
American  Museum  of  Natural  History.) 

Geographical  range. — This  species  inhabits  the  Tamaulipan  Trop- 
ical Tract,  in  southern  Texas,  where  it  has  been  found,  along  the 
Gulf  of  Mexico,  in  the  strip  of  country  extending  from  Rockport  to 
Brownsville. 

Description  (based  on  seven  topo types). — Upper  surface  dusky 
grayish-brown,  suffused  with  fawn  color,  which  is  strongest  on  the 
sides;  under  parts  pure  white  in  winter,  grayish  white  in  summer; 


404 


Bf;LLKTi?r  rs,  thited  states  national  mcsecm 


tail  k>rif(,  nearly  naked  in  summer,  not  distinctly  bicolor:  ears  large 
and  nearly  naked;  feet  whitish,  with  soles  hairy  to  the  tubercles. 
I>5n^h  HK)  mm,;  tail  vertebrae,  95;  ear  from  crown,  14;  length  of 
hind  f(H}i,  21.     Skull,  26  by  13.7. 


a  b  e 

Via.W.-  PKKOMYiicufl  MfSARNSii.    Skull.    a,  DOBS  al  VIEW;  6,  VENTRAL  view;  c,  lateral  view. 

The  young,  when  quite  small,  are  slate-gray  above,  and  grayish 
white  below,  with  a  black  patch  occupying  the  anterior  third  of  the 
convex  surface  of  the  ear. 

Cranial  and  dental  characters. — The  skull  and  teeth  of  Peromyscus 
meamaii  (figs.  80  and  81)  indicate  a  species  allied  to,  but  probably 
specifically  distinct  from,  P,  leucopiLS.    The  skullis 
smaller  than  that  of  P.  texanus,  from  which  it  also 
differs  in  shape. 

Remarks, — This  mouse  differs  from  P.  texanus,  its 
next  neighbor  on  the  west,  in  being  more  scantily 
coated  throughout,  especially  as  to  its  tail,  which  is 
much  longer  than  that  of  P.  texanus^  and  differs 
further  in  not  being  sharply  bicolor.  In  full  winter 
pelage  it  is  not  so  strikingly  different,  but  the  fur 
is  shorter  at  all  seasons. 


Fl<»  HI.  rRROMYSiUS 
MKAHNNII.  CKOWNfl 
OK  MOLAR  TKRTII.  0. 
LOWKH  HKRIKS;  6,  IT- 
I'KR  HKRIKM. 


PEROMYSCUS  TEXANUS  (Woodhouse). 
TEXAS  ORAT  WOOD  MOUSE 

llf9}ifntm}jH  tfjrana  \V(K)DiiorsE,  Proc.  Acad.  Nat.  Sci.  Phil.,  VI,  No.  VII,  Feb.,  1853, p. 

212  (ori);inal  dostTiption);  Report  of  an  Expedition  down  the  Zufli  and  Colorado 

Rivers,  by  Capt  L.  SilKreaves,  1853,  pp.  48.  49,  pi.  ii. 
Arvwitla  {Ilfsf^mmifs)  tfxana,\VDVBOS  and  BACiiMAN.Quad.N.  Am.,  Ill,  1854,  p.  319. 
llfsfirivmystfxanus,  B.\IRD,  Mam.  N.  Am.,  1857,  p.  464  (in  part). 
Pffvmyscun  ctinus  Mrarns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  p.  445  (p.  3   of 

advance  sIumH   issued  March  25,  1896).— Allen,  Bull.  Am.  Mus.  Nat.   Hist., 

VIII,  Art,  V,  April  '22.  18<¥>.  pp.  64.  6.5. -Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat. 

Hist.,  XXX,  No.  1,  I>ec.  27,  1901,  p.  71  (Syst.  Results  Study  N.  Am.  Mam.  to 

cUv^^  of  UKX)). 
[/Vnm. yxvrrv)  itinuft^  Eluw.  Field  Col.  .Mus.,  Zix>I.  Ser.,  II,  1901,  p.  132  (Sjnop.  Mam. 
N.  Am.). 
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Type-locality. — Texas,  near  the  Rio  Grande.  ^'I  procured  this  lit- 
tle animal  on  the  Rio  Grande  near  EI  Paso."  (S,  W,  WoodJioiLse.) 
(Type,  skin  in  alcohol  and  fragments  of  skull.  Cat.  No.  sVAVj 
U.  S.  National  Museum.) 

Geographical  range, — Inhabits  the  Sonoran  Zone  of  the  Middle 
Texas  Tract.  It  has  been  found  at  San  Antonio  (Attwater),  tod 
from  Bee  County  to  Kinney  County,  along  the  Rio  Grande. 


a  b  e 

FlQ.  82.— PEBOMYSCtJS  TEXAKUS.     SKULL.     a,DOB8AL  VIEW;  6,  VENTRAL  VIEW;  C.  LATERAL  VIEW. 


Description, — Similar  in  proportions  to  Peromyscus  leucopus 
(Rafinesque).  Color  above  drab-gray,  with  a  dark  vertebral  area, 
where  the  pelage  is  thickly  lined  with  black.  Feet  and  under  parts 
pure  white;  tail  bicolored,  blackish  above,  white  below;  ears  and 
tail  well  coated  with  hair;  soles  of  feet  densely  pilose  posteriorly. 
Mammae,  three  pairs. 

The  young,  which  are  bom  at  all  seasons  of  the  year,  are  slate- 
gray,  with  whitish  under  parts,  bicolored  tails,  and  the  usual  black 
spot  on  the  ear.  The  young  acquire  the  adult 
pelage  in  precisely  the  same  manner  that  Peromys- 
cus eremicus  does  (see  p.  433),  it  beginning  on  he 
under  surface,  extending  to  the  flanks,  and  thence 
across  the  middle  of  the  back,  leaving  the  rump 
and  nape  to  be  covered  last.  I^ength,  175  mm.; 
tail  vertebrae,  75;  ear  from  crown,  12;  hind  foot, 
21.     Skull,  26.5  by  13.5.     Teats,  VX 

Cranial  and  dental  characters, — The  skull  (fig.  82) 
is  narrow,  slender,  and  rectangular,  with  the  brain- 
case  low  and  elongated,  and  the  rostral  portion 
long.     The  teeth  (fig.  83)  are  much  smaller  than 
those  of  P,  tornilloj  with  which  it  intergrades  on  the  west. 

RemarJcs, — This  mouse,  though  similar  in  appearance  to  Peromys- 
cus meamsii  (Allen),  may  be  readily  distinguished  from  that  species 
by  its  smaller,  more  hairy  ears  and  its  much  shorter,  more  hairy, 


FlQ.    83.— PEROMT8CUS 

TEXANUS.    Crowns  OF 

MOLAR  TEEWI.  a,  LOW- 
ER SERIES,  b,  UPPER 
SERIES. 
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and  sharply  bicolored  tail,  as  well  as  by  its  longer  fur  at  all  seasons. 
The  skull  of  P.  meamsii  is  smaller,  and  has  a  more  swollen  brain- 
case,  shorter  and  more  depressed  rostrum,  and  shorter  pterygoid 
fossa  and  interpterygoid  notch.  The  dentition  also  is  perhaps  a 
little  heavier.  Compared  with  P.  leucopuSy  the  skull  is  lower  and 
more  slender,  with  a  corresponding  shortening  of  the  brain-case, 
pterygoid  fossa,  and  rostrum.  In  the  vicinity  of  San  Antonio,  Texas, 
Peromyscus  texanus  and  P.  michiganensis  pallescens  occur  together. 

Doctor  Woodhouse  states,  in  both  his  preliminary  and  final  descrip- 
tions of  this  mouse,  that  his  type  came  from  western  Texas,  on  the 
Rio  Grande,  near  El  Paso.  I  have  examined  the  alcoholic  type 
(No.  gSVA  U.S.N.M.)  and  another  specimen  (No.  3SW1  U.S.N.M.), 
labeled  in  Professor  Baird's  handwriting  ^*  Hesperomys  texana,  W. 
Texas.  Dr.  Woodhouse.''  These  two  specimens  belong  to  one  spe- 
cies, the  same  described  above.  Both  contained  skulls,  which  were 
removed  for  examination,  and  are  now  preserved  separately.  When 
describing  Peromyscus  tormllo,  I  compared  it  with  the  types  of 
Ilesperomys  texana  Woodhouse,  but  the  skulls  were  comminuted 
and  the  skins  practically  undeterminable  from  long  immersion  in 
spirits.  Finding  them  to  be  different  from  tomMlo,  and  being 
misled  by  the  small  size  of  the  teeth  and  imperfectly  cleaned 
rostrum  of  the  type  of  texanus,  I  mistook  the  latter  for  the  mouse 
which  Mr.  Wilfred  H.  Osgood  has  named  Peromyscus  sonoriensis 
hlandus.  Mr.  Osgood  has  since  carefully  cleaned  the  rostral  frag- 
ments of  the  type  skull  of  texanus,  and  discovered  that  it  is  a  mem- 
ber of  the  leucopus  group,  but  very  different  from  tomillo,  the  only 
member  of  that  group  known  from  the  region  near  El  Paso.  As  the 
teeth,  mandible,  and  rostrum  are  exactly  like  those  of  the  form 
which  1  had  named  canus,  from  Fort  Clark,  Kinney  County,  Texas, 
it  is  quite  certain  that  the  type  of  texanus  was  obtained  in  the 
Middle  Texan  Tract,  which  was  crossed  by  Doctor  Woodhouse,  and 
that  it  is  identical  with  canus. 

Habits  and  local  distribution. — The  Texas  gray  mouse  is  an  inhab- 
itant of  woodland  near  streams,  and  is  abundant  in  such  places 
throughout  the  Middle  Texas  Tract.  The  number  of  young,  deter- 
mined by  dissection,  in  one  specimen  (January  12),  was  five. 
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Record  and  measuremerds  of  4^  specimens  Peromyscus  texanus. 


Museum  num- 

, 

no 

i 

ber. 

6 

s 

^• 

i 
1 
I 

"3 

oft 

^     1 

QQ 

1 

GO 

r 

5 

Locality. 

Date. 

Sex. 

& 

oft 

1892. 

mm. 

mm. 

mm. 

mm. 

21134 

37097 

2174 

Fort  Clark,  Kinney  County,  Texas . . 

Dec.  29 

cfad. 

168 

71 

21.0 

14.0 

al2640 

10942 

2175 

do 

....do... 

9juv. 

163 

70 

20.5 

13.5 

21142 

37096 

2180 

do 

Dec.  31 
1803. 

cfad. 

195 

85 

22.0 

12.5 

a 12664 

10965 

2185 

do 

Jan.     3 

9JUV. 

158 

69 

21.8 

11.7 

21148 

37099 

^186 

do 

Jan.     6 

<fad. 

180 

91 

22.8 

13.5 

a 12657 

10058 

2187 

do 

....do... 

9  ad. 

180 

82 

20.5 

12.0 

21106 

37100 

2194 

do 

Jan.   12 

9  ad. 

178 

78 

21.5 

12,5 

012663  1 

10964 

2195 

do 

....do... 

9  ad. 

160 

71 

20.0 

13.5 

21099 

37101 

2196 

do 

....do... 

cfad. 

146 

62 

20.2 

13.5 

«12672 

10073 

2107 

do 

....do... 

cfad. 

167 

70 

20.0 

12.5 

21103  ! 

37104 

2206 

do 

Jan.   13 

cfad. 

160  1  68 

21.0 

12.0 

112658 

10950 

2207 

do 

....do^... 

c/ad. 

173  !  79 

22.0 

13.0 

21109 

37096 

2208 

do 

....do... 

9  ad. 

175 

75 

21.0 

11.5 

012656 

10957 

2209 

do 

....do... 

9  ad. 

172 

74 

21.0 

13.0 

21145 

37246 

2213 

do 

Jan.   14 

9a^. 

176 

81 

22.0 

13.6 

al2647  ; 

10948 

2214 

do 

....do... 

9  ad. 

181 

77 

20.6 

12.8 

21136 

37105 

2217 

do 

Jan.   15 

cfad. 

174 

75 

20.5 

12.5 

012643 

10944 

2218 

do 

....do... 

cfad. 

178 

78 

22.5 

13.2 

21144 

37107 

2221 

do 

....do... 

S 

155 

65 

21.0 

12.0 

012849 

10050 

2233 

do 

Jan.   17 

9  ad. 

175 

78 

20.0 

12.0 

21137  ' 

37108 

2234 

do 

....do... 

9  ad. 

175  !  75 

21.5 

12.7 

012645 

10946 

2235 

do 

Jan.    18 

cfad. 

150     62 

20.0 

12.0 

21138 

27250 

2236 

do 

....do... 

(fad. 

162     69 

21.0 

11.0 

o 12675    . 

2248 
2249 
2250 
2253 
2254 

do 

do 

do 

do 

do 

Jan,  30 
do 

cfad. 
cfad. 
9  1m. 
cfad. 
9  ad. 

178     79 

21.5 

13.0 

37188 

012674    . 

Jan.  31 
Feb.     1 
....do... 

158  i  68 

20.5 
23.0 
21.2 

12.7 

164 
162 

70 
69 

14.0 

012669  1 

10970 

14.0 

2255 
2263 

do 

do 

....do... 
Feb.    3 

9im. 
9Juv. 
9  ad. 

154     68 

21.5 

13.5 

O12650 

10951 

83293 

83293 

2264 

do 

Feb.     4 

180     80 

22.0 

14.5 

012651 

10952  !  2265 

do 

....do... 

(fad. 

158     69 

21.0 

12.0 

[ 

2266 
2270 

do 

do 

....do... 
Feb.    5 

(fad. 
cfad. 

156  '  65 
177     78 

21.0 
21.7 

13.0 

01*2653 

10954 

13.5 

O12670 

10971 

1-271 

do 

....do... 

cfad. 

168     73 

21.3 

13.1 

al2Cv'>4  ; 

10955 

2272 

do 

....do... 

9  ad. 

175     78 

21.0 

13.6 

83294 

8;«94     227f. 

do > 

Feb.     7 

^ad. 

166  1  68 

21.0 

14.0 

012655  1 

109.% 

2277 

do 

....do... 

(fad. 

161     68 

21.0 

14.0 

83292  ' 

83292 

2278 

do 

....do... 

9  ad. 

156     68 

20.3 

13.7 

012644 

10945 

2279 

do 

...do... 

9  ad. 

169     75 

22.0 

13.0 

83295 

83295 

99«1 

do                 

...do... 

9  ad. 
cfad. 
(fad. 
cfad. 
cfad. 

175     75 
159     66 
150     62 
166     73 
163     68 

21.0 
21.0 
20.5 

15.0 

012661 

10962     2282 

2283 

10969     2284 
K5296  1  2285 
10949     V2r6 
83297     2287 
1097J     2289 
•2290 

do 

Feb.    9 
...do... 

14.0 

....do 

11.5 

012668 

(Jo                     

...do... 

21.7     13.0 

83296 

do        

....do... 

21.5     13.5 

o 12648 

do 

....do... 

(fad. 
^Im. 
9  ad. 
9lm. 

160     70 
154     65 
182     79 
153  i  66 

22.0     12.0 

83297 

do 

Feb.  10 

Feb.  11 

.do 

22.0  1  14.0 

012671  1 

do                

20.5  !  13.0 

do     

21.0  1  13.0 

1 

o  In  American  Museum  of  Natural  History,  New  Vork. 
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PEROMYSCUS  TORNILLO  Meams. 
TORHILLO  HOirSE. 

Peromy8CU8U}millo  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  pp.  445,  446  (p.  3  of 
advance  sheets  issued  Mar.  25,  1896;  original  description). — Miller  and  Reiin, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  87  (Syst.  Results 
Study  N.  Am.  Mam.  to  close  of  1900). 

[Peromy9cus]  tomillo,  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  126  (Synop.  Mam. 
N.  Am.);  IV,  1904,  p.  188  (Mam.  Mid.  Am.). 

Type-locality. — Rio  Grande  bottom  lands,  6  miles  above  El  Paso, 
Texas.    (Type,  skin  and  skull.  Cat.  No.  §§  J|f ,  U.  S.  National  Museum.) 

Geographical  range. — An  inhabitant  of  the  Eastern  Desert  Tract. 
Known  only  from  the  bottom  lands  of  the  upper  Rio  Grande,  living 
in  forests  of  "  tomillo  "  or  screw  bean  (Prosopis  odorata).  There  are 
specimens  in  our  collection  from  Texas,  New  Mexico,  and  Chihuahua. 


a 

FlO.  84.  — PEROMYSCUS  TOBNILLO.     SKULL.     O.  DORSAL  VIEW;     fe,  VENTRAL  VIEW;    C,  LATERAL  VIEW. 

Description. — A  large,  stout  species;  ears  and  tail  well  haired,  the 
latter  sharply  bicolored ;  soles  densely  pilose  posteriorly.  Upper  sur- 
face light  broccoli  brown;  ears  and  upper  side  of  tail  hair  brown;  feet 
and  under  parts  pure  white.  Length,  190  mm.;  tail  vertebrae,  90; 
ear  above  crowTi,  12;  hind  foot,  23.     Skull,  29  by  14.5. 

Cranial  and  dental  characters. — The  skull  of  this  mouse  (fig.  84)  is 
at  once  distinguished  from  all  other  Texas  mice  of  this  genus  by  its 
larger  size.  The  animal  bears  a  superficial  resemblance  to  the  P. 
arizonse^  described  by  Dr.  J.  A.  Allen,  from  Fairbank  on  the  San 
Pedro  River,  in  Arizona.  Externally  it  is  distinguished  from  that 
species  by  its  paler  coloration,  slightly  smaller  ears,  and  stouter  body. 
The  largest  skulls  of  P.  arizon^  equal  the  average  size  of  P.  tomiUoy 
but  the  teeth  are  smaller.  The  shape,  however,  is  different.  In  both 
of  these  species  the  rostral  portion  is  long  and  high,  this  character  suf- 
ficing to  distinguish  them  from  any  of  the  forms  of  P.  sonoriensis. 
The  skull  of  P.  tomillo  is  low  and  squarish,  with  the  superior  profile 
but  slightly  arched,  and  its  zygomatic  arches  standing  strongly  out  in 
front,  as  sharp  elbows  at  right  angles  to  the  cranial  axis.     The  upper 
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molar  teeth  of  P.  tomUlo  have  the  subsidiary  cusps,  especially  those 
of  the  anterior  upper  molar  more  or  less  obsolete  (fig.  85),  whereas 
they  are  distinct  in  P.  arizonse. 

The  above  description  is  based  on  fifteen  adults  taken  near  El  Paso, 
Texas,  in  February  and  March.  An  immature  female  (No.  |i  J M>  U.  S. 
N.  M.)  taken  by  the  writer  at  Fort  Hancock, 
Texas,  June  16,  1893,  is  mouse  gray  where 
the  juvenile  coat  is  retained,  the  sides  and 
forehead  being  smoke  gray.  Two  specimens 
fi'om  the  Upper  Comer  Monument  (No.  40) 
are  essentially  like  those  from  the  vicinity  of 
El  Paso. 

Habits  and  local  diMrihution, — The  Tomillo 
mouse  is  very  abundant  under  groves  of  the 
screw  bean  in  the  Rio  Grande  River  bottom. 
It  was  taken  on  both  sides  of  the  river,  in  Chi- 
huahua and  Texas.  *  To  the  westward  it  was 
only  found  at  Doyles  Well  (Monument  No.  40),  where  two  were  taken. 
At  Fort  Hancock,  Texas,  a  female  contained  four  young  on  June  16, 
1893. 


a  b 

Fio.   85.  —  Peromyscus       tor- 
NiLLO.    Crowns     of     molar 

TEETH.      a,      LOWER       SERIES; 
6,  UPPER  SERIES. 


Measurements  of  18  specimens  ofPeromyscus  tomiUo. 


Museum 
number. 


20019 
20025 
20020 
20023 
20024 
20028 
20026 
20021 
20027 
20032 
20029 


35414 
35420 
35415 
35418 
35419 
35423 
35421 
35416 
35422 
35425 


20030 

35424 

20022 

35417 

20031 

21167 

37207 

21165 

37242 

21172 

37231 

21058 

361(0 

a^ 

k 


1457 

1458 

1459 

1460  I 

1479 

1485  I 

1486 

1500 

1507  I 

1515  ' 

1516 

1517  I 

1518  I 
1523  ' 
1544 

1758 
1761 


Ixx;ality. 


El 


I'aso,  Texas. 

do 

do 

do 


Date. 


1892. 
Feb.  18 
...do... 
...do... 
...do... 


do Feb.  21 

do Feb.  22 

do do... 

do Feb.  24 

do Feb.  26 

do '....do... 

do -. Feb.  26 

do I do... 

do ' do . . . 

do Feb.  27 

Mar.  15 


Chihuahua,  Mexico,  near  Monument 
No.  1,  on  the  Rio  Grande. 

100  miles  west  of  the  Rio  Grande, 
upper  comer  Monument  No.  40. 

do 


Fort    Hancock,  EI    Paso    County, 
Texa.s. 


May  U 

May  13 

1893. 
June  16 


Sex  and 
age. 


9  ad. 
cfad- 

9ad. 
9  ad. 
9  ad. 
cf  ad- 
9  ad. 
cf  ad- 
cf  ad. 
<f&± 
9  ad. 
<^ad. 
9ad. 
9  ad. 

cf  ad. 
9  ad. 

91m. 


5 
o 


193 

88 

192 

90 

180 

79 

195 

91 

164 

72 

186 

83 

177 

81 

181 

81 

182 

85 

171 

75 

175 

76 

182 

82 

196  90 

170  76 

202 

97 

176 

78 

in 

82 

180 

80 

mmJ  mm. 
23.0 


23.5 
23.0 
22.0 
22.6 
22.0 
24.0 
22.5 
23.0 
21.0 
23.5 
23.0 
23.0 
23.5 

22.0 
22.0 

23.0 


mm. 
14.5 
12.0 
15.0 
14.5 
11.0 
17.0 
11.0 
15.0 
14.0 
13.5 
12.0 
14.0 

13.5 
13.0 

13.0 
13.0 

14.0 
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PEROMYSCUS  ARIZONA  (Allen). 
AFAOHE  WOOD  MOUSE. 

Sitomys  americanus  anzonx  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  Art.  XIII,  Nov.  7, 

1894,  pp.  321,  322  (original  description);  VII,  p.  229,  June  29,  1895. 
[Peromyscus  americanus]  arizona'f  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  125 

(Synop.  Mam.  N.  Am.). 
Peromyscus  texanus  arizonx,  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No. 

1,  Dec.  27,  1901,  p.  84  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Peromyscus  texejisis]  arizome,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  186 

(Mam.  Mid.  Am.). 

Type-locality. — Fairbank,  about  20  miles  north  of  l^he  Mexican 
Border,  on  the  San  Pedro  River,  in  Cochise  County,  Arizona.  (Type, 
skin  and  skull,  in  the  American  Museum  of  Natural  History.) 

Geographical  range, — The  habitat  of  Peromyscus  arizonse  is  the 
wooded  banks  of  streams  of  the  Elevated  Central  Tract.  Specimens 
were  taken  on  the  San  Bernardino,  San  Pedro,  and  Santa  Cruz  rivers, 
along  the  Boundary  Line;  and  on  the  Verde  River,  in  central  Arizona. 


a  b  c 

Fig.  8fi.— Peromyscus  Arizona?.    Skull,    a,  dorsal  view;  6,  ventral  view;  c,  lateral  view- 

At  present  it  is  known  only  from  the  wooded  streams  of  Sonora  and 
Arizona,  never  having  been  taken  in  open  or  rocky  country,  away 
from  water. 

Description, — A  large,  rather  stout  mouse.  In  winter  the  upper 
surface  is  tawny  wood  brown,  mixed  with  gray  and  black;  middle 
area  above  considerably  darker  than  the  sides;  feet  and  under  parts 
pure  white;  under  pelage  slate-gray;  tail  sharply  bicolor,  clove  brown 
above,  white  below;  ears  scantily  clothed,  drab,  without  distinct 
hoary  edging.  In  summer  the  coat  is  -drab,  lacking  the  tawny  shade 
of  winter;  and  the  under  surface  shows  much  of  the  gray  basal  por- 
tion of  the  hair  between  the  narrow  points.  The  young  are  mouse 
gray,  and  ma}'  be  bom  at  any  season  of  the  year,  those  of  winter  hav- 
ing longer  pelage  than  in  summer.  The  mammae  are  \z.l.  Length, 
185  mm. ;  tail  vertebrae,  85;  hind  foot,  23.     Skull  (fig.  86) ,  28  by  14.5. 

Remarks, — The  nearest  relative  of  this  species  is  the  Peromyscus 
tornilloy  from  wliich  it  is  separated,  on  the  Boundary  Line,  by  the  San 
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Luis  Mountains  and  scorched  plains — impassable  barriers  to  it.  This 
mouse  is  probably  of  Mexican  origin,  and,  south  of  the  United  States 
border,  these  two  species  (P.  tomiUo  and  P,  arizonse)  may  come  to- 
gether and  intergrade,  in  which  case  P.  tomiUo  would  become  a  sub- 
species of  P.  arizonse.  The  size  of  the  two  species  is  about  the  same, 
though  P.  tomiUo  appears  to  be  the  stoutest,  and  has  a  smaller  ear, 
more  massive  skull,  and  larger  teeth  (see  figs.  85  and  87),  with  a  pecu- 
Uarity  of  the  anterior  upper  molar,  in  which  the  marginal  intermediate 
subsidiary  cusp  is  obsolete;  and  the  coloration  is  much  paler. 

I  have  compared  the  specimens  of  this  species  in  our  collection  with 
the  type  of  Sitomys  americanus  arizonx  of  Allen,  and  find  that  they 
are  unquestionably  the  same. 

Habits  and  local  dwtrihution.— In  1885  Doctor  Meniaih  sent  me  a 
"delusion"  mouse  trap,  which  I  set  under  some  driftage  beside  the 
Verde  River,  Arizona,  on  September  23.  The  morning  after  it  was 
missing,  a  curious  raccoon  having  carried  it  off;  but  I  followed  the 
tracks  of  the  raccoon  and  luckily  recovered  the 
trap,  in  which  I  caught  two  Arizona  wood  mice 
the  next  day.  .  This  was  the  beginning  of  my 
systematic  mammal  trapping  and  of  my  ac- 
quaintance with  the  present  species,  which  I  sub- 
sequently caught  quite  often  in  the  cottonwood 
and  willow  groves  bordering  the  Verde  River. 
Some  were  also  caught  in  the  post  hospital  at  FiQr87.-PEROMY8cu8''ARi. 
Fort  Verde.  Two  species  of  wild  mice  infested  zovm.  crowns  of  molae 
the  hospital— the  present  species  and  Peromyscus  l^ll'^J'sJZll '"'""' 
eremicus  anthon  yi.  Both  were  taken  at  the  same 
time,  in  this  same  trap,  set  in  a  closet,  in  the  hospital.  On  October 
10,  1885,  I  found  a  nest  of  Peromyscus  arizonse  in  the  hospital  dis- 
pensary, in  a  drawer  that  was  opened  many  times  each  day.  The 
nest  was  composed  of  a  small  quantity  of  cotton  and  shreds  torn 
from  muslin  bandages.  It  was  soft,  nicely  felted,  and  altogether  a 
snug  little  dwelling,  in  which  I  found  a  single  mouse,  just  born,  of 
bright  pink  color,  and  destitute  of  hair.  This  is  the  common  mouse 
of  the  Verde  Valley,  ranging  between  3,000  and  4,000  feet  above  sea 
level,  in  which  range  it  associates  with  Peromyscus  eremicus  anthonyi. 
The  higher  mountains  of  this  region  are  the  habitat  of  Peromyscus 
sonoriensis  rujinus.  I  did  not  find  any  form  of  the  Peromyscus  hoylii 
group  north  of  the  Gila  River,  in  Arizona. 

At  the  Morris  ranch,  on  Clear  Creek,  near  Fort  Verde,  on  February 
3,  1887, 1  discovered  a  nest  of  this  mouse  under  a  big  stone  in  an  alfalfa 
field.  I  put  them  in  a  box,  together  with  sdme  pocket -gophers 
(Thomamys).  The  gophers  ate  them  all  up,  beginning  at  their  tails. 
On  May  14,  1887,  I  saw  a  mouse  running  about  under  the  cotton- 
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woods  and  grasped  it  in  my  hand.  Its  bite  was  quite  severe.  In  its 
mouth  were  leguminous  seeds  smaller  than  those  of  the  mesquite. 
Three  females,  taken  at  the  Mexican  town  of  Santa  Cruz,  Sonora, 
October  21  to  23,  1893,  contained  4,  5,  and  7  young,  respectively. 

MeasuremerUs  of  50  specimens  of  Peromyscus  arizonat. 


Museum 
number. 


fll960^ 

1343 

0134C  1 

1346 

01971 

1345 

ol»70 

1344 

62366  ' 

62367  1 

10662 

62368 

62369 

21168 
21170 
21164 
21307 
21174 
21166 
20609 
20607 
20601 

20627 


244 
245 
247 
248 
255 
259 
264 
266 


\McaX\ty. 


Fort  Verde,  Arizona. 
do 


.do ;  Sept.  26 

.do I do  . . . 

.do I  Oct.     3 

.do 

.do 

.do 


;      I 

1815      628  I do. 


36135  2129  ! 
36137     2146  . 

36133  2147  | 
36163  2148  ^ 
2154 

36134  2166 
35769      759  , 
35767       764 
35761  I    768 

I 

I 

35940       779  , 


San  Pedro  River,  Monument  No.  96  . 
....do 


1987. 
May  14 


9ad. 


•  do. 
.do. 

•  do. 
.do. 
.do. 
.do. 


La  Norla.  near  Monument  No.  HI  on     : 
Santa  Cruz  River,  camp  just  south  I 


of  Mexican  line. 
...do. 


1 


Nov.    9  I    (f  juv. 


I 


58794     .'>8794     2'>72  i  East  bank  of  Santa  Cruz  River,  at  a  , 

marshy  spring,  near  Monument  No.  ' 

I      111.  1 


58764     5S7C4     2574 


Town  of  Santa  Cruz,  Sonora,  near  , 
Monument  No.  110. 


't' juv. 


Oct.  21       ^ad. 


58773 

58773 

2575 

68779 

58779 

2576 

68751 

58751 

2577 

58753 

58753 

258,'> 

58765 

58765 

2586 

58770 

58770 

2587 

58759 

58750 

2588 

58763 

58763 

2589 

58780 

5K780 

4504 

587r« 

58709 

2595 

58760 

58760 

259(i 

58775 

58775 

2507 

58797 

58797 

2604 

58771 

58771 

2607 

58778 

58778 

2611 

o  Collection 

.do do... 

•do do . . . 

.do do... 

.do Oct.  22 


.do do.. 

.do do . . 

.do do.. 

.do do.. 

.do do.. 

.do do.. 

.do do.. 

.do do.. 

.do Oct,  23 

.do do.. 

.do do.. 


201 


162 


150 


165 


09 


63 


a 

5 

mm. 
21.6 
20.0 
22.0 
21.0 
21.0 
21.0 
21.6 


20.5 

22.0 
22.5 
21.0 
22.3 


22.7 
23.5 
21.0 
23.0 


21.0 


23.0 


210 
22.7 
23.0 


of  Dr.  C.  Uart  Merriam. 


86 
60 
86  j  23.0 

188  I  83  I  22.5 

189  '  84  j  22.0 
169  I  75  I  22.5 
162  I  70  !  22.0 

I    160  I  74     21.0 
I    173  I  80  '  22.5 
I    172  ,  75  .  21.5 
182  I  79     23.8 
178  \  78     22.0 
I    163     68  ,  22.8 
.     174     77     23.0 
6  American  Museum  of  Natural  History 


14.0 
12.0 
14.0 
13.0 
14.0 
14.0 
15.0 


14.0 

12.3 
12.5 
11.5 
15.3 


12.0 
17.0 
15.0 
15.0 


13.0 

13.0 

14.6 
l&O 
14.0 
14.0 
14.0 
15.0 
13.0 
13.0 
13.0 
13.5 
13.5 
15.0 
14.0 
14.0 
13.7 
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Measwrements  of  50  specimens  of  Pertmiyaens  arizonit — Continued. 


Museum 
number. 


58776  58776 

I 
68777  68777 

58768  '  68768 

58787  !  58787 

58782  


68791  

68809  ,  68809 
58806  58806 
58761  58761 

58786  !•  58786 
58755  58765 


6S784 
58764 
5C783 


58784 


2616 

2617 
2618 
2619 
2634 

2636 
2637 
2639 
2646 

2647 
2648 
2640 
2660  I 
2651  j 


Locality. 

Date. 

1893. 

Crossing  of  the  Santa  Cruz  River  near 
Monument  No.  118 

Oct.   24 

....do 

.do 

....do 

....do... 

....do 

....do... 

Ruined  mission  of  Tumacacori,  near 
Tubac,  on  the  Santa  Cruz  River, 
Arizona,  near  Monument  No.  127. 

Oct.   29 

....do 

....do... 

....do 

....do... 

....do 

....do... 

20  miles  south  of  Tucson  on  the  Santa 
Cruz  River,  Arizona. 

do 

Tucson,  Santa  Cruz  River,  Arizona.. . 

do 

do 

....do 


...do... 
Nov.  1 
...do... 
...do... 
...do... 


Sex  and 
age. 


V  juv. 


mm. 
144 


'f  im.  164 

9  im.  166 

9  im.  !    157 

9  juv.  '    172 


cf  Juv. 

162 

9  ad. 

200 

cfad. 

190 

9  ad. 

200 

9  Juv. 

160 

cfad. 

177 

cf  ad. 

160 

cf  im. 

167 

cfjuv. 

116 

1 

t 

o 

B 

*H    t» 

2 

•o 

fl 

d 

S 

H 

mm.  I 
21.5  ! 

22.6 
23.0 
22.0 
21.5 

22.3 
22.0 
22.0 
22.0 


63  I 

80  I  22.5 
71  21.8 
76  I  21.5 
50    


mm. 
13.0 

14.0 
14.0 
11.6 
12.0 

13.0 
13.0 
15.0 
14.0 


13.7 
12.1 
12.0 


PEROMYSCUS  BOYLII  (Baird). 
OALZTOBiriA  BRUSH  HOUSB. 

Hesperomys  boylii  Baird,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  p.  335,  Apr.,  1855 

(original  description);  Mam.  N.  Anfi.,  1857,  p.  471, pis.  viii,  fig.  3;  pi.  lii,  fig.  3 

(description  and  figures). 
Peromyscus  major  Riioads,  American  Naturalist,  XXIX,  pp.  831,  832,  Sept.  1,  1893 

(Squirrel  Inn,  San  Bernardino  County,  California). 
Peromyscus  boylii,  Mearns,  Proc.  U.S.  Nat.  Mus.,  XIX,  p.  139,  Dec.  21,  1896.— 

Miller  and  Rehn,  Proc.  Bost.   Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901, 

p.  69  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Peromyscus^^  ftoyZii,  Elliot,  Field  Col.  Mu-^.jZool.  Ser.,  II,  1901,  p.  132  (Synop.  Mam. 

N.  Am.);  IV,  1904,  p.  195  (Mam.  Mid.  Am.). 

Type-locality, — Middle  Fork  of  the  American  River,  Eldorado 
County,  California.  (Type,  skin — formerly  mounted — and  skull,  Cat. 
No.  tVA>  U.  S.  National  Museum.) 

Geographical  range. — Upper  Sonoran  and  Transition  zones  of  the 
interior  of  California,  reaching  the  coast  in  southern  and  Lower 
California. 

Description, — Upper  surface  broccoli  brown,  tinged  with  cinnamon 
along  cheeks,  sides,  and  rump,  and  darkened  on  the  back  by  black- 
tipped  hairs;  under  surface  and  feet  pure  white;  orbital  area  dusky; 
ears  coated  with  short  down  of  the  same  color  as  the  surrounding 
parts;  tail  bicolor,  clove  brown  above,  white  below.     In  winter  speci- 
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mens,  the  vertebral  area  isi  decidedly  blackish,  in  which  respect  the 
typical  fomis  differ  from  P.  boylii  jnnalis,  in  which  that  part  is  paler 
and  browner,  and  P.  hoylii  penicillatus j  in  which  th,e  dark  vertebral 
area  has  practically  disappeared,  the  whole  upper  surface  being  pale 
grayish  drab.  The  cinnamon-colored  area  of  the  sides  is  more 
restricted  than  in  pinalis  and  the  coloration  in  general  darker,  while 
P.  b.  penicillatus  and  P.  6.  attwateri  are  still  paler  forms.  Mammse, 
3  pairs. 

The  young,  which  on  the  higher  portions  of  the  Coast  Range  are 
bom  in  May,  are  one-half  to  three-fourths  grown  by  the  middle  of 
June.  They  are  at  first  mouse-gray  above,  darker  about  the  orbit, 
and  white  below,  where  the  gray  basal  portion  of  the  coat  can  be  dis- 
cerned through  the  narrowly  white-tipped  hair.  As  they  grow  older 
they  acquire  a  paler,  more  drab  coloration.  The  adult  coat  is 
assumed  in  the  usual  way,  the  nape  being  the  last  place  to  receive  the 
long  coat,  which,  as  usual,  is  darker  and  grayer  at  first,  lacking  the 
warm  cinnamon  color  along  the  'Vater  line.'^  The  young, -like 
adults,  can  be  identified  by  the  penciled  termination  of  the  tail.  The 
pelage  of  this  form  is  dense  and  silky,  like  that  of  the  members  of  the 
P.  sonoriensis  group. 

A  fine  adult  male  from  the  eastern  base  of  the  Coast  Range  Moun- 
tains is  paler  and  has  much  more  of  the  cinnamon  color  than  those 
from  the  summit  and  western  slopes  of  these  mountains.  In  this 
respect  it  agrees  more  closely  than  the  rest  of  our  series  with  the  type 
of  Baird's  boylii  and  topotypes  of  Rhoads's  ma]or,  these  representing 
the  form  of  the  interior  region  of  California,  which  is  not  so  dark  as 
that  of  the  coast,  in  middle  and  northern  California,  which  latter 
may  be  recognized  as  Peroinyscus  boylii  robustus  (Allen)  °.  Our  speci- 
mens from  west  of  the  Coast  Range  are  somewhat  intermediate 
l)etween  true  boylii  and  robustu^y  but  they  seem  to  me  to  l)e  nearest 
to  the  former. 

Measurements. — Average  of  eight  adult  males:  Length,  201  mm.; 
tail  vertebrae,  104;  ear  from  crown,  14.9;  length  of  hind  foot,  22.1. 
Average  of  seven  adult  females :  Length,  205  mm. ;  tail  vertebrie.  110; 
ear  from  crown,  15.4 ;  length  of  hind  foot,  22.6.  As  usual,  the  females 
are  a  trifle  larger  than  the  males. 

Cranial  and  dental  characters. — The  skull  of  the  type  (No.  VkV® 
U. S.N. M.,  skull  and  caudal  vertebrae  in  fair  condition)  of //esp^romys 
ftoyZii  Baird  measures  27.5  by  13.7  mm.  It  is  indistinguishable  from 
a  series  of  skulls  of  this  species  from  the  coast  region  of  southern  Cali- 
fornia, when  individuals  of  corresponding  age  (i.  e.,  youngish  adults) 

« i>itomyfi  robustus  Allen,  Bull.  Am.  Mus.  Nat.  Hist..  V,  Art.  XIX,  Dec.  16, 1893,  pp.  335, 
'XiO.  (Original  description;  type,  skin  and  skull,  from  Lakeport,  I^ake  County,  California, 
in  the    American  Museum  of  Natural  Histor3',  New  York.) 
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are  compared.     The  characters  of  the  skull  and  teeth  are  shown  in 
the  accompanying  figure  (fig.  88)  of  the  type-specimen. 

Local  distribution, — The  California  brush  mouse  is  an  abundant 
inhabitant  of  brushy  localities  of  the  Pacific  Coast  Tract.  It  is  com- 
monly found  in  the  chemizo  thickets.  Specimens  taken  at  Nachoguero 
Valley,  Lower  California,  and  on  the  Laguna  Mountains,  California, 
June  8  and  15,  1894,  contained  2  and  3  fetuses,  respectively. 

This  elegant  species,  long  since  accurately  described  by  Professor 
Baird,  is  typical  of  the  group  of  brush  mice,  which  are  somewhat  inter- 
mediate between  the  wood  mice  and  desert  mice.  This  group  inhabits 
the  Sonoran — usually  only  the  Upper  Sonoran — and  Transition  zones 
along  the  Mexican  Boundary  Line,  from  Texas  to  the  Pacific;  some- 
times it  penetrates  the  Lower  Sonoran,  or  even  crosses  the  Transition 
Zone,  reaching  the  lower  edge  of  the  Boreal.  A  straggler  was  taken 
at  the  eastern  base  of  the  Coast  Range  Mountains,  in  CaUfomia;  one 
was  taken  at  Mosquito  Springs, 
Chihuahua  (Monument  No.  46); 
one  was  found  quite  low  on  the 
Franklin  Range,  in  western  Texas; 
and  three  were  obtained  at  Fort 
Clark,  Kinney  County,  Texas. 
These  all  came  from  the  Lower 
Sonoran  Zone,  where,  however, 
they  are  mere  stragglers  from  the 
higher  zones,  the  brush  mice  being 
inhabitants  of  brushy  or  forested 
mountains  in  the  altitudinal  zone 
between  the  habitats  of  the  desert 
and  plains  mice  and  the  habitat 
of  the  Arizona  wood  mouse  (Peromyscus  sonoriensis  rujinus).  On  the 
Hachita,  San  Luis,  San  Jose,  and  Huachuca  mountains  the  subspecies 
pimalis  ranged  from  base  to  summit,  and  P.  sonoriensis  rujinus  was  not 
found ;  but  in  the  Chiricahua,  Mogollon,White,  Graham,  San  Francisco, 
and  other  high  ranges  of  mountains  in  Arizona  and  New  Mexico  P.  s. 
rujinus  occupies  the  Douglas  spruce  and  aspen  zone  about  the  sum- 
mits; and  P.  hoylii  pinalis  is  only  found  lower  down,  in  the  forest  belts 
of  pine,  piilon,  alligator  juniper,  cedar,  and  brushwood.  As  a  rule,  at 
least  in  the  interior  tract,  the  forms  of  P.  hoylii  do  not  descend  to  the 
lowest  valleys,  even  when  these  are  wooded;  and  on  the  open 
country — the  habitat  of  the  desert  mice  (Peromyscus  eremicus  group) 
and  plains  mice  (Peromyscus  sonoriensis  group) — it  occurs  only  as  an 
accidental  straggler. 

Professor  Baird's  type  of  Peromyscus  hoylii  was  obtained  on  the 
Middle  Fork  of  the  American  River,  in  Eldorado  County,  California, 


Fig.  88.— Peromyscus  boylii.  Skx/Il  and  teeth 
of  type.  o,  skull,  dorfal  view;  6,  crowns 
OF  LOWER  molars;  c,  crown  of  upper  molars. 
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east  of  the  San  Joaquin  Valley.  It  therefore  represents  a  pale  in- 
terior form  of  the  species.  Doctor  Allen's  Peromyscus  rohustus  came 
from  the  moimtainous  region  near  the  coast,  and  represents  a  somewhat 
darker  form  of  Peromyscus  boyliiy  which  it  may  prove  desirable  to 
recognize,  subspecifically,  as  a  northern  coast  form. 

Mr.  Rhoads's  Peromyscus  viajor,  from  San  Bernardino,  California, 
is  not  recognizably  distinct  from  P.  boylii.  The  specimens  of  this 
species,  collected  by  us  on  the  east  slope  of  the  Coast  Range,  next  to 
the  Colorado  Desert,  agree  with  Baird's  type  of  P.  boylii  and  also 
with  specimens  from  San  Bernardino,  California,  the  type  locality  of 
Rhoads's  P.  rruijor.  But  from  the  west  slope  of  the  Coast  Range  we 
obtained  a  series  of  specimens  that  are  soniewhat  darker  in  color,  but 
not  sufficiently  diflFerent  from  typical  boylii  to  merit  separation  as  a 
race,  being,  in  fact,  much  paler  than  Doctor  Allen's  type  of  P.  robustus, 
which  I  have  compared. 

Measurements  of  15  specimens  of  Peromyscus  hoylii. 


Museum 
number. 


B 

M 
CO 


60755 
61025 

61050 

61053 
6^56 

61057 
60781 
60790 
60705 

60798 
61061 
61062 
61064 


I' 

CO 

60755 
61025 

61050 

61053 
61056 

61057 
60781 
60790 
60795 

60798 
61061 
61062 
61064 


61065  I  61065 
61067  1  61067  ' 


B 

s 

ii 

M 

o 

Locality. 

Date. 

1 

1 

Sex. 

1894. 

1229 

Mountain  Spring,  San  Diego  County, 
California,  near  Monument  No.  230. 

May  13 

9  ad. 

1958 

Eastern  base  of  Coast  Range  Moun- 
tains, San  Diego  Coimty,  Califor- 
nia. 

May    8 

(fad. 

3595 

Jacumba  Hot  Springs,  San  Diego 
County,  California,  near  Monu- 
ment No.  233. 

May  28 

(fad. 

3608 

.do 

May  30 

9ad. 

3611 

Nachoguero  Valley,  Lower  Califor- 
nia. 

June    1 

(fad. 

3612 

.do  

....do... 

9  ad. 
9  ad. 

1384 

.do 

....do... 

1419 

do 

Juno    8 
June  15 

cf  ad. 
9  ad. 

1461 

Campbell's  Ranch  at  T  a^ou^a,  San 
Diego  County,  California. 

1477 

.  .  do 

Juno  18 
June  12 

cfad. 

3f>48 

do 

cf  ad. 

ivm 

do 

....do... 

cfad- 

3663 

do 

Juno  15 

cfad. 

3665 

do 

June  16 

9  ad. 

3r>88 

do 

June  20 

9  ad. 

CO 

3  = 


mm. 
205 

215 

201 

195 
205 

204  I 
222  I 
199  , 
195  I 

210  I 

185 

190 

199  j 

210 

202 


mm. 
116 

118 

105 

106 
106 

113 
120 
105 


mm. 
23.0 


22.0 


22.5 


22.5 
22.5 


mm. 
16.5 


15.5 


14.5 


15.0 
14.3 


23.0  15.5 

22.5  16.0 

22.0  I  l!i.0 

23  i  16 


111  I  22.5  ' 
93  i  22.2  I 


95 
93 
112 
105 


22.0 
21.0  I 
22.5  I 
22.0  I 


16.0 
14.7 
15.0 
16.0 
14.0 
15.0 


PEROMYSCUS  BOYLII  PINALIS  (Miller). 
APAOHS  BRUSH-HOUSE. 

Sitomys  roideyi  piruUis  Miller,  Bull.  Am.  Mus.  Nat.  Hist.,  V,  Art.  XVIII,  Dec.  16, 

1893,  p.  331  (original  description). 
Peromyscus  rowleyi  pinalis,  Aixen,Bu11.  Am.  Mus.  Nat.  Hist.,  VII,  Art.  VI,  June  29, 

189.5,  p.  227. 
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[Peromyscus  rowleyi]  pinalis,  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  136 

(Synop.  Mam.  N.  Am.). 
Peromyscus  boylii  pinalis  ^Miller  and  REHN,Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1, 

Dec.  27,  1901,  p.  70  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Peromyscus]  rowleyi  pinalis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  189  (Mam. 

Mid.  Am.). 

Type-locality. — Granite  Gap,  Grant  County,  New  Mexico.  (Type, 
skin  and  skull,  in  the  collection  of  Gerrit  S.  Miller,  jr.) 

Geographical  range. — Upper  Sonoran  and  Transition  zones  of  the 
Elevated  Central  Tract,  in  southern  Arizona  and  New  Mexico,  and 
in  the  adjacent  parts  of  Mexico. 

Description. — Above  pale  grayish  drab  (sometimes  buflFy),  darker 
and  browner  in  the  vertebral  region;  sides  varying  in  different  speci- 
mens from  buffy  drab  to  cinnamon;  orbital  area  dusky;  ears  short- 
coated  and  colored  like  the  surrounding  parts;  tail  bicolor,  hair 
brown  above,  white  below,  with  a  conspicuous  terminal  pencil. 
Young,  slate-gray  above,  with  the  faintest  possible  tinge  of  fawn 
color  on  cheeks.  The  adult  pelage  is  sometimes  acquired  on  the 
under  parts  before  the  animal  is  more  than  one-half  grown.  Young 
are  bom  throughout  the  year.     Mammae,  3  pairs. 

Seasonal  variation. — Examination  of  a  series  of  more  than  115 
specimens,  from  the  Elevated  Central  Tract  of  the  boundary  strip,  in 
wluch  every  month  from  May  to  December  is  represented,  shows  the 
seasonal  changes  in  coloration  to  be  slight  in  comparison  with  those  of 
some  species  of  the  genus  Peromyscus.  There  is,  however,  a  cinna- 
mon-colored coat,  acquired  late  in  the  summer,  which  appears  quite  dif- 
ferent from  the  winter  coat.  This,  however,  is  extremely  evanescent, 
for  it  is  scarcely  acquired  before  it  begins  to  be  replaced  by  the  winter 
pelage,  which  comes  in  from  before  backward  on  the  upper  surface. 
The  winter  coat  of  adults  is  always  complete  in  November  and  Decem- 
ber, and  there  is  no  change  more  than  the  wearing  away  of  the  tips  of 
the  hair  and  a  general  fading  before  June.  A  good  series  taken  in 
May  shows  no  indications  of  a  spring  moult;  but  in  July  or,  sometimes, 
late  in  June,  moulting  begins,  and  the  coat  grows  shabby  and  ragged. 
In  August,  which  is  still  another  month  of  change  and  shedding,  the 
pelage  receives  a  reddish  cast  as  the  transient  summer  coating  comes 
to  predominate  late  in  the  month,  by  which  time  some  individuals  are 
already  receiving  the  drab  winter  coating.  It  is  exceptional  for  one  to 
appear  with  the  completed  summer  coat,  probably  because  the 
winter  coat  begins  to  replace  that  of  summer  before  the  latter  has 
been  perfected.  By  the  end  of  September  the  drab  winter  coloring 
predominates,  October  specimens  showing  but  slight  traces  of  the  more 
reddish  summer  pelage,  and  those  taken  in  November  none  at  all.  It 
is,  perhaps,  unnecovssary  to  add  that  the  winter  coat  is  longer,  denser, 
and  less  rigid  than  that  of  summer,  besides  being  more  grayish, 
30(»39— No.  50—07  m 27 
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Fig.  89.— Peromyscus  boylii  pinaus.  Skull 
and  teeth.  o,  skull.  dorsal  view;  6, 
crowns  of  lower  molars;  c,  crowns  of 
upper  molars. 
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Measurements, — Average  of  55  adult  males:  length,  196.  3  mm.; 
tail  vertebrae,  105.8;  length  of  hind  foot,  21.2;  ear  from  crown,  16.3. 
Average  of  45  adult  females:  length,  198.1;  tail  vertebra?,  105.7; 
hind  foot,  21.2;  ear  from  crown,  16.2. 

Cranial  characters. — The  skull 
(fig.  89)  is  appreciably  broader  and 
lower  than  that  of  typical  Pero- 
myscus boylii,  with  a  much  shorter 
and  wider  interpterygoid  fossa.  In 
size  and  other  respects  they  are 
much  the  same,  both  having  the 
nasals  ending  in  a  point,  flush  with 
the  premaxillaries,  posteriorly. 

Remarks. — Eight  specimens  (Nos. 
21531,  21594,  21605,  21602,  21586, 
21611,21606,  and  21588,U.S.N.M.) 
from  the  Huachuca  Mountains  have 
white-tipped  tails.  The  terminal 
white  portion  occupies  from  10  to 
50  mm.  of  the  end  of  the  tail.  In  five  of  the  eight  the  w^hole  tip  of  the 
tail  is  white,  while  the  remaining  three  have  the  terminal  pencil  dark 
and  a  subterminal  band  of  white.  I  have  noticed  a  tendency  in 
other  alpine  mammals,  especially  mice,  to  have  white-tipped  tails 
at  the  highest  altitudes  of  their  range.  Another  specimen  of  the 
present  series  (No.  21600,  U.S.N.M.)  has  a  small  white  spot  on  the  rump, 
showing  a  further  tendency  to  albinism.  The 
white  tail-tips  are  probably  not  due  to  freezing, 
as  some  specimens  having  white-tipped  tails 
were  too  young  to  have  experienced  severe 
frosts  prior  to  the  date  of  their  capture  in  early 
autumn.     The  hind  foot  is  shown  in  fig.  90. 

Habits  and  local  distribution. — The  Apache 
brush  mouse  was  found,  as  a  straggler,  at 
Mosquito  Springs,  Chihuahua.  It  was  more 
abundant  on  the  Hachita  Grande  Mountains, 
New  Mexico,  especially  in  the  zone  of  pifion 
pine.  Some  were  taken  at  medium  elevations 
on  the  San  Luis  Mountains.  On  the  San  Jose 
and  Huachuca  Mountains  it  was  abundant,  and 
was  obtained  from  the  lower  timber  line  to  the 
actual  summit  of  both  ranges.  Mr.  Holzner  obtained  it  in  the  Pata- 
gonia Mountains,  and  this  species  w^as  the  only  one  obtained  in  the 
Pajaritos  Mountains  during  November  and  December,  1903,  when  it 
was  scarce. 


Fig.  90.— Peromyscus  boylii 
piNALis.     Lower   surface 

OF  HINDFOOT. 
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This  mouse  lives  principally  in  thickets  surrounding  rocks  and 
cliffs.  It  is  chiefly  nocturnalj  but  was  sometimes  taken  in  traps  dur- 
ing the  day.  Pregnant  females  taken  at  Mosquito  Springs,  May  18, 
Huachuca  Mountains,  August  21  and  30,  and  Nogales,  October  26, 
contained,  respectively,  3,  2,  and  3  fetuses.  A  female  was  suckling 
her  young  on  June  27  in  the  San  Luis  Mountains. 

Record  and  measurements  of  127  specim^ens  of  Peromysctis  hoylii  pinalis. 


Museum  num- 
ber. 

M 

Lnrftltty. 

D«te. 

Bux  and 

1 

i 

_ 
Iff 

1 

e 

c 

1 

QQ 

1892 

mm. 

mm. 

mm. 

mm. 

21127 

37200 

1808 

Mosquito  Springs,  Chihauhua. 
near  Monument  No.  46. 

May  18 

9  ad. 

205 

107 

22.0 

20.0 

21117 

37202 

1813 

Hachita  Grande,  Grant  Coimty, 
New  Mexico,  near  Monument 
No.  45. 

May  22 

cfad. 

195 

109 

21.0 

16.0 

21114 

37201 

1815 

do 

May  25 

9  ad. 

196 

103 

21.0 

14.0 

21129 

37194 
37073 

1832 
1911 

do 

June    3 
June  24 

d-ad. 
flcf  ad. 

202 

111 

24.0 

19.0 

21125 

San  Francisco  Canyon,  east  side 
of  San  Luis  Mountains,  near 
Whitewater,  Chihuahua,  Mex- 
ico, near  Monument  No.  64. 

2L5 

14.0 

21122 

37074 
37075 

1921 
2010 

do 

June  27 
July  14 

9  ad. 
9  ad. 

198 
195 

107     23.0 
111     21.0 

2U31 

San  Luis  Canvon,  west  side  of 
San    Luis   Mountains,    near 
Monument  No.  66. 

15.0 

21123 

37076 

2013 

.....do 

July  19 

cfad. 

204 

106     21.0 

12.5 

20752 

37317 

2114 

San   Jose   Mountain,    Sonora, 
near  Monument  No.  93. 

Oct.     6 

cfad. 

200 

114     22.0 

21.0 

20623 

35932 

797 

La  Noria,  near  Monument  No. 
Ill,    on    Santa    Cruz    River 
(camp  Just  south  of  Mexico 

Nov.  12 

(fjUV. 

172 

90  ,  22.0 

16.0 

20636 

35782 

805 

Patagonia  Mountains,  Sonora, 
near  Monument  No.  112. 

Nov.  16 

ftcfad. 

22.0 

20630 

35776 

806 

do 

....do... 

cfad. 

200 

108     21.0 

18.0 

20621 

35775 

807 

do 

....do... 

cfad. 

183 

99     22.0 

18.0 

20631 

35777 

808 

do 

Nov.  17 

^ad. 

192 

101  1  2L0 

18.0 

20632 

35778 

809 

do 

....do... 

j.im. 

170 

93     20.5 

17.0 

20639 

35785 

810 

do 

....do... 

^im. 

177 

97     21.0 

17.5 

20637 

35783 

815 

do 

Nov.  18 

9ad 

207 

116     21.0 

19.0 

20634 

35780 

816 

do 

....do... 

cfad. 

185 

105     2L0 

17.0 

20635 

35781 

817 

do 

....do.. 

cf  J"v. 

175 

93  1  21.0 

17.0 

20641 

35787 

818 

do 

....do... 

9juv. 

157 

82     20.5 

17.0 

20629 

No  skull. 

819 

do 

....do... 

fad. 

22.0 

18.0 

20638 

35781 

820 

....  do 

....do... 

o-f  ad. 
9ad. 

21.0 

17.5 

20640 

3.-I7S6 

824 

do 

Nov.  19 

ia5 

104     20.5 

17.0 

20712 

3.W26 

826 

do 

Nov.  20 

/  im. 

175 

93     21.0 

15.0 

20716 

a**v30 

828 

do 

Nov.  21 

9  im. 

180 

99     20.0 

16.0 

20715 

av<29 

829 

do 

....do... 

9  im. 

189 

105     21.5 

16.5 

20711 

3.VS2.5 

830 

do 

....do... 

^  im. 

176 

94      19.5 

l.-i.  0 

20713 

3.-I827 
'        3.V<28 

831 

832 

do 

do 

..-.do... 
....do... 

^9  ad- 
^  im. 

2ao 

21.0 

16.0 

20714^ 

189 

108 

16. 5 

20717 

3.VCJ1 

8:j3 

do 

....do... 

d^ad- 



20.5 

16.0 

20704 

Km 

do 

Nov.  22 

9ad. 

192 

lf»     21. 0 

15.0 

ol 

[ea^l  and  br 

Kly,  93 

6  Head  and  lK>dy,  88.        c  He 

»ad  and  bo 

dy,  97. 

dHea 

d  and  body, 

9.5. 
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21517 

21518 
21519 
21520 
21521 
21524 
21525 
21526 
21527 
21528 
21529 
21530 
21531 
21532 
21533 
21534 
21535 
21536 
21537 
21538 
21543 
21544 
21545 
21546 
21548 
21549 
21550 
21551 
21552 
21553 
21554 
21555 
21556 
21557 
21560 
21561 
21563 
21564 
21565 
21.)66 
21,')67 
21568 
21569 
21570 
21576 
21577 
2157H 
21579 


36712 
36713 
36714 
36715 
36716 
36717 
36718 

36719  I 

36720  I 
36721 

36722  I 

36723  I 

36724  ' 

36725  I 

36726  I 

36727  I 
36728 
36729  ' 
36730 
36732 

36733  ' 

36734  , 
36735 
36737  I 
36738 
36739 
36740 
36741 
36742  , 
36743 
36744 
36745 
36746  ' 
37319 
36748 
367.50 
36751 
36752 
36753 
367:>4 
3675.5 
.36756 
36757 
36760 
.•W761 
36762 
37316  . 

o  Head  and 


883     Tanners    Canyon,    above    the 
'      Post      Garden,      Huachuca 
Mountains,  Arizona, 
do 


884  !. 
890  . 
894  . 
899 
900  L 
913  ,. 
915    . 

923  1. 

924  I. 

925  . 

929  . 

930  1. 

931  '. 

932  ,. 

935  '. 

936  |. 

941  I. 

942  . 

943  . 
951  . 
9.52  |. 

956  . 

957  . 
9.59    . 

960  '. 

961  . 

962  . 

963  !. 

965  . 

966  . 

967  . 

968  . 

969  . 

977  I. 

978  ;. 

980  '. 

981  I 

982  '. 
9N6  . 
987 

992  I. 

993  . 

wr. 

10(W 


10(M 
1007 
1012 


...do... 
July  30 
Aug.  2 
Aug.  3 
...do... 


oVad. 

(fad. 

Vad. 

9ad. 

cf  ad. 

<f  ad. 

9ad. 

cf  ad. 

cfad. 

cf  ad. 

cfad. 

9  ad. 

9  ad. 

cfad. 
fccf  ad. 


..do 

..do 

..do 

.do 

.do Aug.    5 

.  .do do . . . 

.do '  Aug.  11 

.do '....do... 

..do do.. . 

-do Aug.  12 

-do do... 

.do '....do... 

-do do... 

..do Aug.  13 

.do do...'  e9  ad. 

.do I  Aug.  15  I    J&d. 

-do do..  .1    (/'ad. 

.do do...!    cfad. 

.do Aug.  17  ^  ccf  ad. 

.do I do.. 

.do I  Aug.  21 

.do do  . . 

.do do.. 

.do do . . . 

.do I do.. , 

.do do. . 

.do do.. 

.do Aug.  22 

-do I  Aug.  Zi  I     cfad. 

-do Aug.  22       9ad, 

.do do . . 

-do ' do.. 


189 
208 
194 
192 


103 
115 
107 
101 


199 
191  I 
189 
201 
190 
207 
190  ' 
198 


106 
103 
100 
111 
99 
106 
101 
102 


181 
199 
177 


92 


87 


(fad. 
cfad. 
cfad. 
cfad. 
9  ad. 
9  ad. 
9ad. 
9  ad. 
9  ad. 


-do Aug.  25 


9ad- 
cf  ad. 
vf  juv. 
cfad. 
9  ad. 
cfad. 
9  ad. 


-do Aug.  26 

.do do.. 

-do Aug.  27 

.do do ...       . 

-do Aug.  28  I  cfad. 

.do do...'  9  ad. 

.do I  .Vug.  29  I  d 9  ad. 

do do . . .  9  ad. 

do Aug.  30  I  9  ad. 


203 
195 
188 
196 
200 
209 
193 
201 
190 
180 
193 
190 
200 


113 
108 
103 


2ao 

20.5 
22.0 

2ao 

20.5 

2ao 

21.6 
21.0 
21.5 
21.0 
20.5 
22.0 
21.0 
22.0 
21.5 
21.0 
20.0 
21.0 
21.0 
21.0 
21.5 
20.5 
21.0 


15.0 
17.5 
1G.5 
16.5 
15.5 
13.0 
l&O 
15.0 
17.0 
16.5 
l&O 
16.0 
17.0 
16.0 


105  I  21.5 
112  I  22.0 


113 
101 
111 

ia5 

100 
101 
104 


22.0 
20.5 
20.0 
21.0 

2ao 

21.5 
21.0 


188 
189 
186 
198 


102  I  21.5 


15.5 
IKO 
10. 5 
15.0 
16.0 
1H.0 
17.0 
17.9 
17.0 
17.0 
18.0 
16.5 
17.5 
16.5 
14.0 
15.0 
13.5 
17.5 


97 
107 


-do Sept.    1       .-^ad. 

-do do.. .   «*9  ad. 

-do Sept.    3       cfad. 

.do Sept.    5  I     9ad.     ■    198       104 

body,  94.    b  Head  and  body,  95.     «  Head  and  body,  89.    d  Head  and  body,  92. 


197 

95 

192 

107 

206 

118 

202 

110 

21.0 

2ao 

21.0 

2ao 

21.0 
21.0 
21.0 
21.0 
20.5 
22.0 
21.0 
22.0 
21.0 


16.0 
16.0 
16.0 
15.0 
17.0 
18.0 
16.0 
15.0 

17.0 

I 

15.5 
17.0 
l&O 
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Record  and  measurements  of  127  specimens  of  Peromyscus  boy  Hi  pinalis — C'ontinued. 


Museum  num- 
ber. 


3 


21.'>81 


I 


'2HJK2 

36764 

215}U 

36766 

21.^. 

36767 

21587 

367G9 

2l.'»88 

36770 

21590 

36771 

21591 

21592 



36772 

21593 

36773 

21594 

36774 

21595 

36G66 

21596 

36775  ^ 

21597 

36776 

21598 

36777 

21599 

366a5 

21600 

36778 

21601 

36779 

21602 

37072 

21603 

36780 

216a5 

367H2 

21606 

36783 

21607 

3017^ 

21608 

36785 

21610 

36787 

21611 

36788 

21612 

36789 

21614 

36790 

21615 

36791 

21617 

3679:i 

21618 

:i67<M 

21622 

36798 

21623 

36799 

2I62."> 

36801 

21626 

36S02 

21627 

.mso3 

5WW1 

Alcoholic. 

.'kSSSO 

5SSS0 

36763  '  1016 


1017 
1019 
1020 
1022 
1023 
1026 


1027 
1028 
1029 
1030 
1031 
1(M4 
1045 
1046 
1047 
1019 
1050 
1052 

law 


1056 
ia57 
1058 
ia'i9 
1061 
1062 
1064 

1071 
1072 
1074 
1075 
1080 
1081 
1083 
1084 
lOS.-) 
1087 
24i') 


Locality. 


Tanners  Canyon,  above  the 
Post  Oarden,  Iluachuca 
Mountains,  Arizona. 

....do : 

do 

do 

-...do 

....do 

Iluachyca  Mountains,  at  a 
spring  near  the  summit, 
looking  into  Ramsay  Can- 
yon. 


•  do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
•do. 
.do. 


Date. 


Sex  and 
age. 


1803. 
Sept.    6 


...do... 
...do... 
...do... 
Sept.  7 
Sept.  9 
Sept.  12 


Small  canyon  runninc  south 
from  tlio  spring, near Iho sum- 
mit of  the  Huachuca  Moun- 
tains. Arizona. 


...do... 
Sept.  13 
...do... 
Sept.  14 
...do... 
Sept.  22 
...do... 
...do... 
...do... 
Sept.  23 
...do... 
Sept.  24 
Sept.  25 


.  ..do 

Septf  28 

....do 

Sept.  29 

do           

....do... 

do  

....do... 

.  do 

....do... 

....do 

Post  Cianlen,  Tanners  Canyon, 
Iluachuca  Mountains,  Ari- 
zona, 
do   

....do... 
Oct.  3 

Oct.  4 

do  

....do... 

....do 

....do... 

...do 

....do... 

do   

Oct.  5 

do   

....do..  . 

do   

Oct.  6 

do 

Oct.  7 

...do 

Oct.  8 

...do 

Oct.  9 

Fort  Huachuca,  Arizona, 
Monument  No.  10'). 


near     July  26 


«9ad. 

fc^ad. 

^ad. 

'^ad. 

•^ad. 

9  ad. 
c  r  aJ. 


9  ad. 

9  im. 
fad. 
9  ad. 
fad. 
•fad. 
fad. 
9al. 
,f  ad. 
.fad. 
.fad. 
9  ad. 


.f  ad- 
9  ad. 
9  ad. 
«9  a<l. 
9  ad. 
fad. 
,f  ad. 

9ad. 
9  im. 
^ad. 
,f  im. 
9  ad. 
(fad. 
9  ad. 
fad. 
9  im. 
fad. 
9  ad. 


X 

g 

£) 

1 

1 

> 

$ 

o 

« 

H 

t- 

mm. 

mm. 

188 

97 

200 

107 

200 

106 

20) 

103 

207 

ia5 

190  I 
199  I 

192 : 

199  j 
210  I 

191  i 
4J7 

200  ' 
202 
195  ' 
197 


19.') 
213 

181 

200 
182 
20.-) 
180 
201 
180 
194 
197 
197 
188 
171 


2^ 


mm. 
22.0 

21.0 
I  21.0 

20.5  I 

20.5 
I  23.0 

21.5 


I 


s 

o 


mm. 
15.0 

16.5 
16.0 
17.0 

17.0 
16.0 


105 
105 
102 
104 
114 


21.5 

2ao 

21.0 
20.5  I 
20.5  I 
22.5 
22.0  , 


102  I  21.0  I 
109  23.0 

107  22.0  ' 

106  22.0  ' 

102  21.0  ' 

102  I  21.0  I 


194  101 
213  i  109 
206   113 


115 

08 

lai 

98 
117 

99 
102 

90 
101 
107 
109 
106 

85 


21.5 

20.0  I 

21.5 

21.0 

21.0 

19.0 

20.0 

20.0 

20.0 

22.0 

21.0 


16.5 
16.0 
14.0 
16.0 
16.5 
1.5. 0 
16.0 
1,5. 9 
l.'i.O 
17.0 
16.0 
15.0 

n.o 


21.0  15.5 

21.0  I     16.0 

22.0  I     17.0 

21.0  17.0 

20.5  : 

22.0  I     1.5.0 

21.5  .     14.0 


15.5 
13.0 
16.0 
1.5.0 
17.0 
14.0 
17.0 
1.').5 
14.0 
16.0 
1.5.5 


o  Head  and  body,  IM. 


tf  Head  and  body,  05. 


c  Head  and  body,  97. 
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Museum  num- 
ber. 

3 

a 

¥ 

8 

Locality. 

Date. 

Sex  and 
age. 

i 

1 

i 

1 

0  ^ 

d 

5 

i 

1 

1 

QQ 

58883 
37318 
37320 

58882 
58708 

58806 
58806 
58795 

i 

at 

58884 
58883 

2443 

2444 
2449 
2450 
2454 
2622 

2623 
2624 
2625 
2668 

Summit  of  San  Joae  Mountains, 
Sonora,  Mexico. 

do 

1893. 
Aug.    7 

....do... 

./ad. 

09  ad. 
cfad. 
cf  ad. 
9  ad. 
cfad. 

(fim. 
9  im. 
9im. 
9  ad. 

mm. 
190 

r,.m. 
94 

mm. 
23.0 

23.0 

mm. 
16.0 

17.0 

21522 

....do 

Aug.    9 
.-..do... 

198 
198 
199 
205 

175 
180 
193 
201 

102 

22.0 

17.0 

21523 

do 

102     22.0 

16.0 

58882 

do 

Aug.  10 
Oct.   26 

..  .do.. 

102 
107 

88 
88 
97 
102 

22.0 
21.0 

2ao 

21.0 
21.5 
20.5 

15.0 

587»8 
58806 

Canyon  of  Pajaritos  Mountains, 
about  a  mile  west  of  Nogales, 
near  Monument  No.  223. 

.  ..do    , 

16.0 
15.0 

58808 

do 

....do... 

15.0 

587a5 

do 

15.5 

5U22n 

Warsaw    Mills,  Pima  County, 
Arizona,  near  Monument  No. 
132. 

Dec.     1 

14.0 

a  Head  and  body,  105. 

PEROMYSCUS  BOYLII  PENICILLATUS  Mearns. 

BAREFOOTED  BRUSH  HOUSE. 

Peromyscus  hoylii  penicillatus  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1896,  p.  139  (pp. 

2,  3  of  advance  sheet  issued  May  2.5, 1896;  original  description). — Miller  and 

Rehn,   Proc.   Bost.   Soc.  Nat.  Hist.,  XXX,  No.   1,  Dec.  27,  1901,  p.  70  (Syst. 

Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Peromyscus  hoylii]  penicillatus,  ELUorr,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  133 

(Synop.  Mara.  N.  Am.);  iV,  1904, p.  196  (Mara.  Mid.  Ara.). 


a  b 

Fig.  91— Peromyscus  hoylii  penicillatus. 


Skull  or  type. 

LATERAL  VIEW. 


a,  DORSAL  view;    6,    VENTRAL  VIEW 


Type-locality. — Foothills  of  the  Franklin  Mountains,  near  El  Paso, 
Kl  Paso  County,  Texas.  (Type,  skin  and  skull,  Cat.  No.  f  Hi  J,  II.  S. 
National  Museum.) 

Geographical  range, — This  subspecies  is  an  inhabitant  of  the  Eastern 
Desert  Tract,  its  habitat  being,  doubtless,  mainly  in  brushy  or  tim- 
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bered  hills,  rising  above  the  general  level  of  the  desert  basins  which 
make  up  this  tract. 

Description, — This  is  the  palest  subspecies  of  Peromyscus  hoylii, 
and  differs  from  the  more  western  forms  in  having  the  soles  of  the 
hind  feet  naked  to  the  heel.  The  upper  surface  is  drab-gray,  tinged 
on  sides  and  rump  with  ochraceous  buff.  Ears  nearly  naked,  with  a 
scant  hoary  pubescence.  Tail  dusky  drab  above,  pure  white  below, 
penicillate,  and  rather  hairy  tlu*oughout.  Feet  and  under  parts  pure 
white.  The  coloration  is  almost  identical  with  that  of  Peromyscus 
eremicus  arenarius.  Length,  202  mm.;  tail  vertebrro,  115;  ear  from 
crown,  14;  ear  from  notch,  IS;  length  of  head  (nose  to  occiput),  31; 
length  of  hind  foot  and  claw,  22.     Skull,  28  by  14. 

Cranial  ami  dental  characters. — The  skull  (fig.  91)  is  elongated,  with 
the  lengthened  and  depressed  rostrum  of  typical 
P.  boylii  and  P,  boylii  pinalisy  but  differs  from 
them  in  having  the  nasal  bones  truncate  poste- 
riorly and  ending  considerably  in  front  of  the 
posterior  extremities  of  the  nasal  branches  of  the 
premaxillaries  instead  of  terminating  in  a  point 
well  beliind  them.  The  dentition  (fig.  92)  is  very 
different  from  that  of  the  P,  eremicus  group,  and 
agrees  with  the  members  of  the  P.  leucopus  group        "  ^ 

,  .  r      •!•  1  £    IJ        £  1        B^Q-      92.--PEROMY8CUS 

m  havmg  a  subsidiary  loop   or  fold  of  enamel       boylii  pej^icillatus. 
between  the  two  principal  loops  at  the  outer  side       crowns  op  molar  teeth 

*  xi         /»       A  J  J  1  OP  TYPE.  O,  LOWER  series; 

of  the  first  and  second  upper  molars.    .  5^  ^pper  series. 

Remarks. — The  type  was  taken  in  a  thicket 
at  the  base  of  a  cliff  beside  the  Rio  Grande.     I  saw  a  similar  mouse 
in  Cataract  Creek  Canyon,  Arizona. 

PEROMYSCUS  BOYLII  ATTWATERI  (Allen). 

ATTWATER  BRITSH  HOUSE. 

Peromyscus  attwateri  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  Art.  X,  Nov.  8, 1895,  pp. 
a30,a31  (original  description);  VIII,  Art.  V,  Apr.  22, 1896,  p.  6.5  (Lacoy'.s  Ranch, 
Korr  County,  Texas). — Miller  and  Rehn,  Proc.  Boat.  Soc.  Nat.  Hist.,  XXX, 
No.  1,  Dec.  27,  1901,  p.  68  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900).— 
Elliot,  Field  Col.  Mus.,  Zoof.  Ser.,  II,  1901,  p.  135  (Synop.  Mam.  N.Am.);  IV, 
1904,  p,  192  (Mam.  Mid.  Am.). 

Type-locality. — Turtle  Creek,  Kerr  County,  Texas.  (Type,  skin  and 
skull,  in  the  American  Museum  of  Natural  History.) 

Geographical  range. — Elevated  portions  of  Middle  Texas,  in  the  So- 
noran  zone.     Hills  of  Kerr  and  Kinney  counties. 

This  dark-colored  form  of  Peromyscus  hoylii  was  described  by  Dr. 
J.  A.  Allen  from  a  scries  of  specimens  from  round  about  San  Antonio, 
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Texas,  collected  by  the  indefatigable  Attwater.     In  describing  it,  I 
can  not  do  better  than  transcribe  Doctor  Allen's  original  description : 

Above  tawny  brown,  darker  and  much  mixed  with  blackish  along  the  median  dorsal  area, 
more  golden  on  the  sides,  the  lower  edge  of  the  dorsal  area  forming  a  strongly-defined  golden 
lateral  line.  Below  pure  white,  the  base  of  the  fur  plumbeous.  Fore  feet  white  to  slightly 
above  the  wrists;  hind  feet  white  nearly  to  the  tarsal  joint,  soles  naked  nearly  to  the  heels. 
Ears  very  large,  nearly  naked,  dusky,  faintly  edged  with  whitish.  Tail  sharply  bicolor,  dusky 
above,  grayish  below,  moderately  well  haired  (the  annulations  showing  through  more  or 
less  toward  the  base),  and  generally  well  tufted  at  the  end. 

Measurements. — ^Average  of  10  adult  specimens,  measured  in  flesh:  Total  length,  196  (187- 
216)  mm.;  tail  vertebrae,  100  (96-110):  hind  foot,  21  (20-23);  ear  from  notch  (measured 
from  the  skins),  16  (15-17).  The  type,  a  breeding  female,  is  rather  above  the  average  of  the 
series,  measuring  as  follows:  Total  length,  216;  tail  vertebra?,  110;  hind  foot,  23;  ear,  17. 

Skull  (of  type),  total  length,  28;  basilar  length,  26;  greatest  cranial  breadth,  14;  least 
interorbital  breadth,  5;  length  of  nasals,  9.5. 

This  species  is  based  on  a  series  of  14  specimens  collected  on  TJurtle  Creek,  Kerr  County, 
Texas,  May  24, 1894,  and  March  9-13, 1895,  and  on  3  from  San  (leronimo  Cnn'k,  Medina, 
County,  Texas,  April  23,  1895.  Several  are  in  the  nearly  uniform  dark-gray  pelage  of  the 
young,  others  are  more  advanced,  but  still  immature,* while  about  one-half  are  " young*' 
adults,  only  a  few  being  *'old  "  adults.  One  only  (the  type)  has  a  very  small  spot  of  bright 
fulvous  on  the  breast. 

Peromyscus  attwateri  finds  its  nearest  affines  in  Peromyscus  rowleyi  and  P.  eremieuSf  but 
seems  to  be  clearly  different  from  either. 

This  species  is  named  for  the  collector,  Mr.  H.  P.  Attwater.  (Bull.  Am.  Mus.  Nat.  His. 
VII,  p.  330.) 

Description  of  yovng, — ^A  young  specimen  in  gray  pelage,  taken 
December  31,  1892,  at  Fort  Clark,  Kinney  County,  Texas,  by  the 
author,  and  identified  as  this  mouse  by  Doctor  Allen,  is  mouse-gray 
above,  and  white  below.  It  is  beginning  to  receive  the  longer  coat, 
appearing  first  on  the  chest.  An  older  specimen,  taken  at  the  same 
place,  January  12,  1893,  is  more  advanced,  having  the  adult  coating 
on  the  ventral  surface  and  a  colored  line  on  the  side.  One  taken  two 
days  earlier  has  the  colored  coat  throughout,  but  is  duller  than  adults, 
the  ui)per  surface  being  hair-brown.  The  feet  of  the  three  Fort  Clark 
specimens  are  as  naked  below  as  those  of  Peromysciis  boijlii  penieiJla- 
tus;  and,  like  that  subspecies,  and  also  P,  eremi^cus,  the  nasals  arc 
truncate,  ending  in  front  of  the  premaxillaries. 

Habits  and  local  distribution. — ^The  Attwater  brush  mouse  finds  its 
home  in  high  ground,  in  brushwood,  where  there  are  crevices  in  the 
rocks.     It  is  seldom  found  in  woods  near  the  streams. 
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Measurements  of  S  specimens  of  Peromyscus  boylii  aitwateri. 


Museum 
number. 

a 

Locality. 

Date. 

Sex  and 
age. 

1 

> 

1 

a 
5 

t 

•     • 

1 

1 

a 

1 

1892. 

mm. 

mm. 

mm. 

mm. 

21147     37150  1  2181 

i              i 

Fort  Clark,  Kinney  County,  Texas . 

Dec.  31 
1893. 

9juv. 

167 

83 

22.0 

16.0 

21150  ,  37151  !  2189 

do 

Jan.    10 
Jan.    12 

(fira. 

9  jUT. 

170 
168 

86 
85 

22.0 
22.0 

14.5 

21151     37152     2193 

do 

14.5 

PEROMYSCUS  MARTIRENSIS     (Allen). 
SAK  PEDRO  MAKTIR  BIG-EA&ED  HOUSE. 

Sitomys  martirensis  Allen,  Bull.  Am.  Mus.  Nat.  Ilist.,  V,  Art.  XII,  Aug.  18, 1893,  p. 
187  (original  description). — ^Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist., XXX, 
No.  1,  Ihc.,  27,  1901,  p.  78  (Syst.  Result* Study  N.  Am.  Mam.  to  close  of  1900). 

[Peromyscus]  martirensis^  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  189  (Mam. 
Mid.  Am.). 

Type-locality. — San  Pedro  Martir  Mountains,  Lower  California,  alti- 
tude 7,000  feet.  (Type,  skin  and  skull,  in  the  American  Museum  of 
Natural  History.) 

Geographical  range, — Upper  Sonoran  and  Transition  zones  of  the 
mountains  of  southern  and  Lower  CaLfomia. 

Description. — The  following  is  taken  from  Dr.  J.  A.  Allen's  original 
description  of  this  species: 

Similar  in  coloration  and  in  the  size  and  character  of  the  ears  to  5.  truei,  but  with  longer 
tail  and  less  heavily  clothed  soles.  Above  grayish  fulvous  or  pale  yellowish  brown,  finely 
varied  with  blackish;  sides  washed  with  bright  tawny,  forming  a  broad  lateral  line.  Below 
pure  white,  the  basal  portion  of  the  fur  blackish  plumbeous,  with  sometimes  a  wash  of  tawny 
on  the  middle  of  the  breast.  A  narrow  blackish  eye  ring;  feet  white  to  above  the  carpal  and 
tni-sal  joints;  ears  dusky, nearly  naked;  tail  sharply  bicolor, above  blackish  (in one  specimen 
intens<»  black),  grayish  white  below,  well  haired  and  terminating  in  a  heavy  pencil,  the  ver- 
tebrie  alone  rather  longer  than  head  and  lx)dy. 

Measurements. — Total  length,  19.5  mm.;  tail  to  end  of  vertebne,  102  (average  of  4  speci- 
mens meiLsured  by  the  collector  before  skinning);  terminal  pencil,  .'5;  ear  from  crown,  16; 
ear  from  notch,  20;  hind  foot,  22  (last  4  measurements  from  the  skin.s). 

Skull,  total  length,  28  mm.;  basilar  length,  23.4;  greatest  zygomatic  breadth,  12.7. 

This  species  is  based  on  4  specimens,  2  males  and  2  females, .all  fully  adult,  collected  in  the 
San  Pedro  Martir  Mountains,  at  an  altitude  of  7,000  feet.  May  6, 1893,  by  Mr.  A.  W.  Anthony 
They  are  very  uniform  in  size  and  coloration. 

Sitomys  martirensis  appart»ntly  finds  its  nearest  relative  in  Sitomys  megahtis  (Merriam) 
which  it  cosely  resembles  in  size  and  coloration,  but  has  smaller  ears.  "(Bull.  Am.  Mus. 
Nat.  Hist.,  V,  p.  187.) 

Two  specimens  of  Peromyscus  martirensis  in  the  Mexican  Boundary 
collection  (No.  01033,  U.S.xV.M.and  No.  gJss,  Amer.  Mus.  Nat.  Hist!) 
were  taken  May  17,  1894,  in  San  Diego  County,  California,  close  to  the 
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Mexican  Border.  No.  61033  (figs.  93  and  94^ .  an  adult  female,  furnished 
the  following  measurements,  taken  from  the  fresh  specimen  by  the 
author:  Length  of  head  and  body,  93  mm. :  ear  from  crown,  19.2 :  length 
of  hind  foot,  23;  longest  whisker.  50.  Skull,  29  by  14.  No.  |^|l,  an 
adult  male,  measured:  length,  203  mm.;  tail  vertebrae,  115;  ear  from 


Fio.  93-— PE»OMTsrrs  martirkxsis.    Skuix.    a.  th-^bsal  view:  b.  xtlshlkl  nrw:  c,  u^teral 

VIEW. 

crown,  19;  length  of  hind  foot,  23.  The  ears  are  of  enormous  size 
and  nearly  naked.  Tail  well  haired  and  sharply  bicolor.  Soles  of  feet 
haiiy  at  the  heel.  Whiskers  very  long,  extending  back  of  the 
shoulders.  Pelage  long,  dense,  and  silky.  Feet  and  imder  parts 
pure  white,  with  a  trace  of  an  ochraceous  pectoral  patch,  as  in  the 
type  of  P.  truei.  Vent  rusty.  Ears  dark  purpUsh  brown,  coated 
only  with  sparse,  dox^-ny  hairs.  Above  yellowish  drab,  grayer  on 
the  muzzle  and  nape,  thicky  Uned  with  dusky 
annuU  and  tips  to  the  hairs,  and  bordered  by  a 
Lne  of  ochraceous  buflF  extending  along  the  sides 
from  the  cheeks  to  the  rump. 

Remarks. — This  huge-eared  mouse,  though 
closely  related  to  Peroifiijscu>s  tnui  (Shufeldt)  is 
apparently  distinct.  It  is  about  the  same  size. 
The  type  of  P.  truei,  a  very  old  male  specimen,  is 
distorted,  having  the  skin  bunched  up  in  such  a 
manner  that  it  is  impossible  to  obtain  by  meas- 
urement an  approximation  to  its  original  size.  It 
presents  the  following  dimensions:  Tail,  70  nun. 
(to  end  of  pencil,  SO);  ear  from  notch  (aboutK  21:  liind  foot,  21; 
longest  whisker,  4S.  It  is  of  much  the  same  color  as  typical  Peromys- 
cus  eremicus.  The  pelage  is  very  long,  douse,  and  silky,  the  fur  meas- 
uring 16  mm.  in  length  on  the  back.  The  ears  are  llesh-colored  and 
sparsely  coated  with  short  grayish  down.  The  dorsum  is  a  mixture 
of  drab  and  iK*lu^ceous  bufT  finely  mixed  with  black.  The  color  is 
given  by  the  tips  of  the  hairs,  between  which  the  slate-colored  basal 


Fig.    94— Peromyscus 
maktikensis.      Crowns 

or      MOL-iR      TEETU.       O, 

Li»wrR  series:  6,  vppeb 

SIKIFS. 
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portion  of  the  hair  appears  to  some  extent.  The  sides  are  ochraceous 
buff.  Feet  and  under  parts,  white.  The  densely  haired  tail  is  sharply 
bicolored;  clove  brown  above,  white  on  sides  and  below.  Whiskers 
mostly  colorless,  but  mixed  with  black.  Soles  of  feet  very  hairy. 
The  skull  measures  29  mm.  in  total  length;  basilar  length  (Hensel), 
22.3;  zygomatic  breadth  15.2.  It  belonged  to  a  very  aged  individual, 
and  is  a  Uttle  longer  and  relatively  much  broader  than  two  skulls  of 
Peroniyscus  martirensis  that  we  collected  on  the  Boundary  Line  in  a 
pass  at  the  summit  of  the  Coast  Range  Mountains,  which,  though  fully 
adult,  are  not  so  mature  as  that  of  the  type  of  P.  truei.  The  skull  of 
P.  martirensis  measures:  Total  length  (occipi to-nasal),  28.2  mm.; 
zygomatic  breadth,  13.8;  basilar  length  (Ilensel),  21.2. 

Comparing  these  specimens  with  the  type  of  P.  trueij  the  ears  appear 
to  be  about  the  same  size.  The  colors  of  P,  martirensis  are  very  much 
darker,  owing  to  the  blackish  annulation  of  the  drab  fur  of  the  upper 
surface.  Only  a  narrow  line  between  the  grayish  drab  upper  parts 
and  the  white  under  parts  is  ochraceous  buff.  There  is  a  faint  trace 
of  ochraceous  on  the  breast  of  P.  trueiy  and  also  on  these  specimens  of 
P.  martirensis.  The  ears  are  more  darkly  colored,  but  as  scantily 
clothed  as  those  of  P.  truei.  The  fur,  though  fii\B  and  soft,  is  coarser 
than  that  of  P.  truei  and  considerably  shorter,  with  the  tail  less  hairy. 
The  difference  in  coloration  between  P.  truei  and  P.  martirensis  is 
closely  paralleled  by  typical  P.  eremicus  and  P.  eremicus  fratercvlus 
of  corresponding  regions. 

As  would  be  supposed,  the  specimens  from  the  Mexican  Border,  sev- 
eral hundred  miles  north  of  the  type-locality  of  Peromyscus  martiren- 
sis, depart  somewhat  from  the  typical  form  and  approach  the  form  to 
the  northward  which  Doctor  Allen  *•  has  named  Peromyscus  gilherti.  It 
is  not,  however,  exactly  intermediate,  but  in  coloration  is  paler  than 
either  P.  martirensis  or  P.  gilherti,  and  so  correspond  with  the  sub- 
species medius  of  P.  sonoriensis. 

PEROMYSCUS  STEPHENSI  Mcarns. 
PALX  DESERT  MOUSE. 

Peromyscus  stephensi  Mearns,  Proc.  U.  S.  Nat.  Miis.,  XIX,  1897,  p.  721  (original 
description). — Miller  and  Reiin,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Doc. 
27,  1901,  p.  83  (Syst.  Results  Study  N.  Am.  Mam.  to  clost»  of  1900). 

[Peromyscus]  stephensi,  Elliot,  Field  Col.  Mus.,  Zioo\.  Ser.,  II,  1901,  p.  136  (Synop. 
Mam.  N.  Am.);  IV,  1904,  p.  190  (Mam.  Mid.  Am.). 

Type-locality. — Lowest  water,  on  the  wagon  road,  in  a  canyon,  at 
the  eastern  base  of  the  Coast  Range  Mountains,  San  Diego  County, 
California,  near  the  Mexican  Boundary  Line.  (Type,  skin  and  skull. 
Cat.  No.  61026,  U.  S.  National  Museum.) 


«  Bull.  Am.  Mus.  Nat.  Hist.,  V,  Art.  XIJ,  Aujr.  IS,  1S93,  pp.  lS.S-190 
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Geographical  range, — Lower  California  Tropical  or  Palm  Tract, 
along  the  east  base  of  the  Coast  Range  Mountains 

Description, — Similar  externally  to  Peromyscus  eremicus  (Baird), 
but  smaller,  with  a  longer  tail  and  much  paler  coloration.  Upper 
surface  grayish  cream  buff,  deepening  to  pale  ochraceous  buff  on 
sides  and  rump;  tail  slightly  dusky  above,  white  below,  hairy  at  end; 
foot  and  under  surfaces  white;  whiskers  mostly  colorless;  ears  and 
soles  naked,  the  former  slightly  pubescent.     Length,  193  mm.;  tail 


Pig.  95.— Peromyscus  STEPHENSi.    Skull,    a.  dorsal  view;  6,  ventral  view;  c,  lateral  view. 

vertebra?,  108  (to  end  of  pencil,  114);  ear  from  crown,  16;  ear  from 
notch,  18.5;  length  of  head,  26.5;  length  of  hind  foot,  19.  Skull,  23 
by  11.5. 

Cranial  and  dental  characters. — The  skull  (fig.  95)  is  strongly 
depressed  anteriorly,  with  the  rostrum  produced  and  the  nasals  pro- 
jecting. The  zygomatic  arches  are  incurved  and  convergent  anteri- 
orly to  meet  the  sloping  zygomatic  processes,  this  feature  recalling 
the  configuration  of  young  skulls  of  the  other 
species  of  PeromyscvSy  in  which  the  brain  case 
lias  outgrown  the  face,  though  in  this  case  we 
have  the  opposite  condition,  the  facial  portion 
being  unusually  elongated.  In  P.  stephensi  the 
profile  of  the  skull  is  nearly  straight  above, 
declining  to  the  front.  The  skull  is  remarkably 
narrow  in terorbi tally.  The  teeth  are  shown  in 
fig.  96. 

Remarlcs. — A  specimen  of  this  species  in  the 
American  Museum  collection  (4 §34  male  adult,  old)  agrees  in  all 
respects  with  the  type,  and  was  collected  at  Palm  Springs,  San  Diego 
County,  California  (Colorado  Desert),  February  19,  1893,  by  Mr.  F. 
Stephens,  for  whom  the  species  is  named.  '^Total  length,  181;  tail 
vertebra^  110;  hind  foot,  19."  Peromyscus  ere niicu^  occurs  with  the 
present  species  at  Palm  Springs. 

Local   distrihuiion.— The   type   was  caught   May  8,    1894,  among 
granite  bowlders  at  the  first  water  in  the  canyon  tlu*ough  which  the 


a  b 

Fio.  90.— Peromyscus  Ste- 
phens!. Crowns  of 
molar  teeth.    o.  lower 

series;  b,  UPPER  SERIES. 
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wagon  road  crosses  the  Coast  Range  Mountains  by  way  of  Moun- 
tain Spring,  in  San  Diego 'County,  California,  at  the  east  base  of  the 
mountains.  Others  were  taken,  farther  north,  by  Mr.  Frank  Ste- 
phens. This  species  was  not  met  with  later,  although  we  trapped 
assiduously  at  Mountain  Spring  and  to  the  westward. 

Subgenus  HAPL0MYL0MY8  Osgood. 

HajjiUnnt^^miys  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  53,  54,  fig.  1,  March  21, 
1904. 

Type. — Peroniyscus  eremicus  (Baird),  from  Fort  Yuma,  California. 

Characters. — Size  medium  or  small;  pelage  usually  very  soft  and  silky;  tail  longer  than 
head  and  body,  subterete,  rather  thinly  haired ;  soles  of  hind  feet  naked  (at  least  in  median 
line)  to  calcaneum,  6-tuberculate  and  paved  with  minute  imbricate  scales;  skull  with  cra- 
nium rather  lai^ge  and  rostral  region  relatively  weak;  first  and  second  upper  molars  with 
three  salient  and  two  reentrant  outer  angles  at  all  stages  of  wear;  small  secondary  tubercles 
never  present  Ix^tween  outer  primary  tubercles;  lower  molars  correspondingly  simple. 
(Proc.  Biol.  Soc.  Wash.,  XVII,  p.  53.) 

PEROMYSCUS  CALIFORNICUS  INSIGNIS  (Rhoads). 
BOUTHERir  PASASinO  DESE&T  MOUSE. 

Peromyscus  insignis  Riioaos,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  pp.  33,  34  (original 
description). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec. 
27,  1901,  p.  76  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Peromyscus]  insiynisy  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  138  (Synop. 
Mam.  N.  Am.);  IV,  1904,  p.  203  (Mam.  Mid.  Am. ). 

Type-locality. — Dulzura,  San  Diego  County,  California.  (Type  in 
the  collection  of  S.  N.  Rhoads.) 

Geographical  range. — Sonoran  Zone  of  the  Pacific  Coast  Tract  of 
southern  and  Lower  California. 

Description. — Perovtyscus  califomicas  belongs  strictly  to  the  group 
of  Desert  Mice,  typified  hy  Peromyscus  eremicus  (Baird),  which  are 
characterized  by  bare  soles,  long,  tapering,  scant-haired  tails,  large 
membranous  ears,  flattened  skulls,  with  shortened  rostrum  and  pos- 
teriorly truncate,  advanced  nasal  bones,  and  teeth  (fig.  98,  p.  430) 
having  the  subsidiary  marginal  cusps  reduced  to  the  merest  trace — 
only  a  step  removed  from  the  Onychomys  form,  in  which  the  notches 
are  smooth,  without  a  trace  of  these  minor  cusps.  The  southern  sub- 
species (insignis)  differs  from  the  typical  form  (califomicus)  in  being 
larger,  paler,  and  graj^er,  without  the  brown  vent  and  fulvous  suffusion 
of  throat  and  breast  characteristic  of  northern  specimens. 

This  is  the  largest  species  of  Peromyscus  found  in  the  United  States 
(for  measurements,  see  page  431).  Its  appearance  suggests  a  small 
Neotoma,  which  resemblance  is  strengthened  by  its  large,  nearly 
naked,  highly  sensitive  membranous  ears,  which  in  life  are  in  as  con- 
stant motion  as  its  nose.  Its  proportions  are  similar  to  those  of  the 
other  members  of  the  desert  mice  group.     The  tail  is  more  hairy  than 
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usual,  the  hairs  increasing  in  length  from  base  to  tip,  those  of  its 
under  surface  being  much  shorter  than  above;  its  color  clove-brown 
above,  sometimes  white  and  sometimes  dusky  below,  usually  without  a 
line  of  demarkation  between.  Body  above,  brownish  gray,  coarsely 
mixed  with  black,  grayish  on  the  head,  gradually  changing  to  ta^\Tiy 
cinnamon  on  sides,  rump,  and  outer  surface  of  limbs.  As  in  Perowys- 
cus  merriamij  the  dark  coloring  of  the  outer  surface  of  fore  limbs 


a  b  c 

Fig.  97.— Pebomyscus    californicus   insignis.     Skull,    a,  dorsal   view;   fe,    ventral  view; 

C,  LATERAL  VIEW. 

extends  down  to  the  wrist.  The  feet  are  white,  except  that  the  dark 
coloring  often  extends  down  on  the  basal  third  of  the  dorsum  of  pes, 
as  in  Neotoma  inicropus.  The  under  surface  is  sometimes  wholly 
white,  but  more  often  with  a  pectoral  spot  of  cinnamon  or  fawn-color 
on  the  chest,  this,  when  present,  varying  from  a  trace  to  a  large  patch. 
Sometimes  there  is  a  colored  patch  on  the 
throat.  The  orbital  region  is  dusky.  Topo- 
types  (from  Dulzura,  California)  are  darker, 
more  mixed  with  black  above  in  winter  than 
in  summer. 

A  young  specimen,  taken  at  La  Jolla,  on  the 
edge  of  the  Pacific,  February  10,  1892,  by  Mr. 
F.  Stephens,  was  one-third  grown  at  the  date 
of  capture.     This,  the  youngest  specimen  in         **  ^ 

1  •  li-^ii*  .,  ,  Fig.   96.— Peromyscus  cau- 

the  series  of  40  before  me,  is  smoke-gray  above,  fornicus  insignis.  crown 
and  hao  a  faint  drab  staining  on  the  sides,  and  of  molar  teeth,  o,  lower 
the  barest   indication  of   the  pectoral  patch; 

below  white,  exhibiting  much  of  the  gray  basal  portion  of  the  hair 
between  the  narrowly  white  tips. 

Cranial  characters.— -There  are  but  two  skulls  of  northern  P.  cali- 
fornicus  in  the  U.  S.  National  Museum.  One  of  these  (No.  f^H) 
is  labeled  ''  Santa  Clara/*  in  Professor  Baird's  handwriting;  and  the 
other  (No.  fHsl)  was  collected  at  Baird,  in  northern  California,  by 
Mr.  C.  II.  Townsend.  These  are  rather  young,  and  slightly  smaller 
than  specimens  of  P.  c.  insignis  of  the  same  age.     The  nasals  are  a 
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little  shorter  in  the  northern  specimens;  but  I  can  discern  no  other 
difference  of  importance.  The  alleged  difference  in  the  form  of  the 
frontal  bones  referred  to  by  Mr.  Rhoads**  is  due  to  difference  of  age 
in  the  specimens  examined.  The  skull  and  teeth  of  P,  c,  insignis  are 
shown  in  figs.  97  and  98. 

Habits-  and  local  distribution. — ^This  large  mouse  is  an  inhabitant  of 
rocky  places  where  bushes  and  oak  trees  grow.  Young  in  the  gray 
coat  were  obtained  at  Tecate,  in  Lower  CaHfornia,  June  28,  1894;  and 
a  female,  containing  two  large  young,  was  taken  the  same  day. 

Measurements  of  14  specimens  of  Peromyscus  califomicus  insignis. 


Museum 
nuinl>cr. 

k 

1 

i 

CO 

1 

V 

o 

o 

Locality. 

Date. 

Sex  and 
age. 

1 

1894. 

mm. 

mm.. 

mm. 

mm. 

60780 

60780 

1382 

Jacumba,  San  Diego  County,  Cali- 
fornia, near  Monument  No.  233. 

June    1 

Vad. 

231 

127 

25 

61048     61048 

3579 

do 

May  24 

,'ad. 

226 

125 

25 

21 

61049     61(Mg 

3594 

do 

May  28 

(fad. 

241 

131 

26 

21 

61058     61058 

3613 

Nachogucro  V' alley,  Lower  Califor- 
nia. 

June    1 

9  ad. 

223 

120 

23.5 

20 

60783     60783 

1388 

do 

June    2 

(fad. 

226 

124 

24 

17 

60784     60784 

1392 

do 

June    3 

(fad. 

231 

125 

26 

20.7 

6078.5     6078.5 

1394 

do 

....do... 

cf. 

217 

115 

24 

20 

60786 

60786 

1398 

do 

June    4 

9. 

212 

114 

23.5 

20.5 

60792 

60792 

1416 

do 

June    5 

cf. 

217 

120 

25 

20 

61069 

3695 

Tecate  River,  southeast  of  Te<atc 
Mountain,  Lower  California,  near 
Monument  No.  246. 

June  26 

cfad. 

240 

136 

25.5 

21 

60803 

60803 

1502 

.....do 

June  25 

cf  ad. 

228 

125 

25 

20 

60802 

60802 

1512 

do 

June  26 

S- 

210 

112 

61087 

3748 

San  Isidro  ranch.  Lower  Califor- 
nia, near  Monument  No.  250. 

July    2 

^im. 

209 

111 

25.5 

18 

61098     61098 

i 

3776 

Jamul  Creek  near  El  Nido  P.  (>., 
San  Diego  County,  California. 

July     8 

9im. 

120 

25 

19 

PEROMYSCUS  EREMICUS  (Baird). 
WESTERN  DESERT  MOUSE. 

Hesperomys  eremicus  Baird,  Mam.  N.  Ain.,  1857,  pp.  479,  480  (original  description); 

Rep.  U.  S.  and  Mex.  Bound.  Surv.,  II,  Pt.  2,  Mam.,  18.59,  p.  44. 
Peromyscus  eremicus,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  p.  226,  June  29,  1895. — 

Miller  and  Reiin,  Proc.  Bo.st.  Soc.  Nat.  Hist.,  XXX,  No.  l,Dec.  27,  p. 72  (Syst. 

Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Peromyscus]  eremicus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,II,  1901,  p.  136(Synop.  Mara. 

N..Am.);  IV,  1904,  p.  191  (Mam.  Mid.  Am.). 

Type-locality. — Old  Fort  Yuma,  San  Diego  County,  California. 
(Co-types  in  the  U.  S.  National  Museum.) 

Geographical  range. — Tropical  and  lower  Sonoran  zones  of  the 
Western  Desert  Tract. 


a  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  34, 
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This  species,  including  its  several  subspecies,  was  found  by  us  on 
the  Boundary  Line  from  the  Rio  Grande  at  El  Paso,  Texas,  to  the 
edge  of  the  Pacific  Ocean,  and  a  related  insular  form  was  collectd  on 
Tiburon  Island,  in  the  Gulf  of  California,  by  Mr.  J.  W.  Mitchell.  The 
species  was  originally  described  by  Professor  Baird  from  specimens 
collected  by  Maj.  G.  H.  Thomas  and  Mr.  Arthur  Schott,  a  naturalist 
of  the  earlier  Mexican  Boundary  Survey,  in  the  vicinity  of  Fort  Yuma, 
on  the  California  side  of  the  Colorado  River.  During  the  recent  survey 
of  the  Mexican  Line  we  obtained  a  good  series  of 
topotypes  of  Peromyscus  eremicus  from  Fort 
Yuma,  San  Diego  County,  California,  from  Yuma, 
Arizona,  and  from  the  Colorado  River  bottom  be- 
low the  mouth  of  the  Gila  River,  on  both  sides  of 
the  Colorado  River.  These  were  compared  with 
Professor  Baird's  types  of  eremicus  (especially 
No.  '4334.  Colorado  Bottom,  Cal.  A.  Schott^o\ 
and  found  to  be  the  same.  Having  definitely  de- 
termined the  form  of  this  species,  which  Baird 
described  as  Hesperomys  eremicus,  it  has  been  pos- 
sible to  describe  other  species  and  subspecies  of 
the  desert-mice  group,  and  to  assign  geographic 
ranges  to  the  subspecies  of  P.  eremicus  inliabiting 
the  Boundary  Line  strip. 

It  would  be  difficult  to  frame  a  better  descrip- 
tion of  the  external  characters   of  this  beautiful 
species  than  Baird  gave  in  his  original  account 
of  it,  but  he  neglected  to  say  anything  respecting 
its  skull  and  teeth,  though  the  cranial  and  dental 
characters  of  the  group  of  desert  mice  typified  by 
Peroym^cus  eremicus  are  very  characteristic.     Mr. 
Gerrit  S.  Miller,  jr.,  in  his  description  of  the  sub- 
species Jraterculus^f  directed  attention  to  the  pecu- 
liar form  of  the  nasals  and  their  relations  to  the 
I       premaxillary  and  frontal  bones,  together  with  the 
Fig.  99.-peromy8(  us  peculiar  shape  of  the  brain  case.     Still  later  the 
EREMICUS.  a, HIND  foot;  writer  described*  characteristic  differences  in  the 

6    TAIL. 

tuberculation  and  in  the  enamel  pattern  of  the 
grinding  surface  of  the  middle  and  anterior  molar  teeth. 

Description. — In  the  typical  form  (subspecies  eremicus)  the  soles  of 
tKe  hind  feet  (fig.  99a)  are  naked  to  the  heel;  tail  (fig.  996)  longer 
than  head  and  body,  not  distinctly  bicolor,  slender,  scantily  haired, 
and  tapering  to  a  fine  point;  ears  large,  nearly  naked,  thin,  mem- 
branous, and  exceedingly  sensitive.  Color  above  grayish  drab,  tinged 
with  ochracoous,  and  not  much  darkened  by  black-tipped  haira;  sides, 

a  American  Naturalist,  XXVI,  p.  261. 

b  Proc.  U.  S.  Nat.  Mus.,  XIX,  1896,  p.  138  (p.  2  of  advance  sheet  issued  May  25, 1896). 


a 
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cheeks,  and  rump  ochraoeous  buff;  top  of  head  paler  and  grayer  than 
the  back,  which  has  no  dark  vertebral  area;  feet  and  under  parts 
pure  white.     In  winter  the  coloring  is  darker  than  in  summer. 

The  yoimg  retain  the  gray  coloring  with  which  they  are  bom  imtil 
they  are  two-thirds  grown,  when  a  coating  of  ochraceous  and  drab, 
duller  than  that  of  adults,  but  otherwise  much  the  same,  is  gradually 


0^6  c 

Fio.  100.— PER0MTSCU8  EKKMicus.  Skull,  a,  dorsal  view;  h,  ventral  vieW;  c,  lateral  view. 

acquired,  appearing  at  first  as  a  dull  ochraceous  band  along  the  sides, 
extending  over  the  back  at  a  later  period.  Five  of  these  yoimg  desert 
mice,  in  the  mixed  pelage  of  the  yoimg  and  adult,  were  described  by 
Doctor  Merriam"  as  a  distinct  species — ^^Hesperomys  (Vesperimus) 
anthonyV^ — with  the  statement  that  three  of  them  were  adults,  and 
that  ''in  coloration,  proportions,  and  cranial  characters  this  mouse 
differs  so  radically  from  all  previously  known  species  that  comparison 
with  others  is  unnecessary.''  Fortunately,  the  name  anthonyi  can 
stand  for  the  larger  and  darker  subspecies  of 
Peromyscus  eremicus  inhabiting  the  Elevated 
Central  Tract  between  the  eastern  and  western 
deserts. 

Cranial  and  dental  characters, — The  skull  (fig. 
100)  is  low  and  flat,  with  a  short  rostrum  and 
truncate  nasals  ending  posteriorly  considerably 

Yio.  loi.-PEROMTscus    ^^    ^^^^^^   ^^    ^^c    hiudcr    cxtrcmitics    of     the 

EREMICUS.     Crowns   of    premaxillaries.     The  brain   case,  though  short 

»ra;;";PEK:Cr    ^^^  flattened,  is  not  so  to  the  exaggerated  degree 

of  p.   auripectis,  in   which   it   is   almost   disk 

shaped.     The  outer  borders  of  the  first  and  second  upper  molars  have 

but  three  salient  and  two  reentrant  loops  or  enamel  folds  (fig.  101). 

Habits  and  local  distribution. — We  found  this  handsome  desert 
mouse  abundant  from  the  Sonoyta  River  Valley  to  the  western  edge 
of  the  Colorado  desert,  where,  at  the  eastern  slopes  of  the  Coast  Range 

Mountains,  it  blends  into  the  subspecies  fratercvlus.     Those  speci- 

-«• 

aProc.  Bio!.  Soc.  Wash.,  IV,  Apr.  15,  1887,  pp.  1-3. 
30639— No.  56—07  m 28 
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mens  of  this  species  from  east  of  Sonoyta  are  referred  to  the  subspecies 
anthonyi.  It  prefers  rocky  places  and  requires  less  moisture  than 
the  members  of  the  plains-mice  group.  At  Sonoyta  and  Quitobaquita 
it  abounded  in  the  huts  and  brush  fences  of  the  Papago  and  Mexi- 
cans. Some  nests  of  grass,  feathers,  and  stems  and  leaves  of  plants 
were  foimd  in  the  fences.  A  nest  containing  four  young  was  placed 
in  a  box.  The  mother  followed  and  entered  the  box.  In  my  tent  she 
was  again  liberated,  but  returned  to  her  progeny  in  the  box.  This 
mouse  appeared  very  slender  and  light  when  compared  in  the  flesh, 
with  Peromyscus  merriami  and  .the  latter  was  always  foimd  in 
fields  and  never  in  houses. 

The  western  desert  mouse  was  quite  conunon  on  the  lower  Gila 
and  Colorado  rivers,  though  much  less  numerous  than  the  plains 
mouse.  Its  range  did  not  extend  to  the  low  savannas  about  the 
mouth  of  the  Colorado  River,  where  Peromyscus  sonoriensis  deserticola 
is  most  abimdant.  Seven  pregnant  females  were  examined  January  9 
to  April  15,  the  young  numbering  4,  4,  3,  1,  4,  2,  and  3. 

Record  and  measurements  of  62  specimens  of  typical  Peromyscus  eremicus. 
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number. 


1 

i 

59240 

59240 

63303 

59257 

59257 

59255 

59255 

59239 

59239 

59247 

59247 

59253 

59253 

59246 

59246 

59245 

59245 

141851 

37170 

59776 

59776 

59770 

59770 

59776 

59776 

59770 

59770 

59777 

59777 

59778 

59778 

59769 

59769 

59772 

59772 

59782 

59782 

59784 

59784 

59780 

59Z80 

141853 

37171 

59775 

59775 

61528 

(*) 

141854 

37172 

M 

o 

1^ 


2779 

12780 

to 

2783 


2809 
2810 
2811 
2825 
2848 

2857 
2858 
2859 
2860 
'  2861 
,  2862 
I  2863 
I  2864 


2891 


LocaUty. 


Sonoyta,     Sonora, 
Monument  No.  167. 

.  .do  

Mexico, 

near 

1894. 
Jan.    15 

do 

do 

do - 

Jan.  20 
...do.. 

do... 

....do... 

do 

Jan.  21 

do... 

.    do 

do 

...do... 

do 

Jan.   23 

Quitobaquita,   Pima  County.  Ari- 
zona, near  Monument  No.  172. 

do     -.              

Jan.   28 
Jan.   30 

.     ..do... 

do 

do... 

...do... 

do... 

....do... 

do... 

....do... 

...  .do.. 

.  do.. 

do... 

....do... 

do... 

....do 

....do... 
.do. 

do... 

....do... 

do... 

Jan.  31 

do 

Feb.     1 

do.... 

Feb.     2 

Sex  and 
age. 


mm. 
205 


o  Four  young  of  No.  2779. 


9  ad. 

(«) 

,/ad. 
9  Im. 
/ad. 
/juv. 
f  juv. 
9  ad. 
cTad. 
cf  ad. 

cfad. 

rf  ad. 

(fad. 

/ad. 

9  ad. 

fad. 

9  ad. 

/ad. 

/ad. 

9juv. 

/im. 

9  ad. 

/juv. 

b  Alcoholic. 


195 
184 
200 
184 
178 
196 


191 


190 
208 
190 

188 


mm. 
114 


109 
98 

111 
96 
98 

106 


103 


O  (( 

a 

5 


22.0 


16.5 


2a  0  14,0 

21.6  I  15.0 

20.3  14.0 

20.6  '  14.0 
20.0  14.5 

19.7  16.5 


21.0 
20.0 


14.0 
16.5 


97  I  19.5  l&O 

107  '  21.5  I  17.0 

96  221.0  14.0 

123  2a  0  14. 0 

105  20.8  15.0 

103  21. 0  16. 5 


199 

110 

2ao 

15.0 

199 

108 

21.5 

13.0 

192 

108 

21.0 

16.0 

188 

104 

2ao 

15.5 

195  1 

108 

aao 

17.0 

191 

103 

2ao 

16.5 
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Record  ana  measurements  of  62  specimens  of  typical  Peromyscus  eremicus — Continued. 


Museum 
number. 


2^ 


59783  59783  2S92 


58771 
59773 
59779 
59774 
59786 

59785 
59787 

141856 
59763 

59765 
59766 
59764 
59767 
141857 
59768 
59759 

59762 
59756 
59760 
59754 
59757 
59761 
60167 
60094 

60095 
60096 
60092 
60152 
60102 
60100 
60166 
6a)80 
60081 
60169 

60170 
60172 
60173 
60747 


507n     2803 


Locality. 


Quitobaqulta,  Pima  County    Ari- 
zona, near  Monument  No.    7  . 


50773 
59779 
59774 
59786 

59785 
59787 

37174 
50763 

59765 
59766 


2909 
2910 
2930 
2951 


59767 
37175 


59759 

59762 
59756 
59760 
50754 
59757 
59761 
60167 
60094 

60095 
60096 
60092 
60152 
60102 
60100 
60166 
60080 
60061 
60169 

60170 
G0172 
60173 
60747 


2952 
I  2964 

;  2965 
I  2971 

2972 
2973 
2974 
2985 
2966 
3008 
3047 


3049 
3051 
3052 
3059 
3060 
3068 
3111 
3119 

3120 
3121 
3144 
3148 
3188 
3279 
3283 
3313 
3314 
3475 

3476 
3483 
3484 
1135 


.do. 
.do. 
.do. 
.do. 


Tule  Wells,  YumaCoimty,  Arizona, 

near  Monument  No.  185. 
do 


Range  of  CTanitc  mountains  3  miles 
west    oi    Tule    Wells,    Arizona,   « 
Monument  No.  177. 

....do 


Tinajas  Altas.  Yuma  County,   Ari- 
zona, Monument  No.  192 


.do. 
.do. 
-do. 
.do. 
.do. 
.do. 


Adondo  Station,  S.  P  R.  R.,  Yuma 
County,  nila  River.  Arizona. 

....do : 

do 

....do 

do 

....do 

do 

Yuma,  -\rizona,  Monument  No.  207. 

Colorado  River,  at  Monument  No. 
2(M. 

....do 

do 

....do 

....do 


Date. 


1804. 
Feb. 


...do. 
Feb. 
...do. 
Feb. 
Feb.  1 


Sex  and 
age. 


.do. 
Feb.  1 


...do 
Feb 


16 


...do 

...do 

...do 

Feb. 

Feb. 

Feb. 

Feb. 


. .  .do 
.:.do 
. .  .do 
Feb. 
. .  .do 
Feb. 
Mar. 
Mar. 


27 


. .  .do 
. .  .do 
Mar. 
...do 


.  16 


.do. 
.do. 
.do. 
.do. 
.do. 


Mar. 
Mar. 
Mar. 
Mar. 
....do 


Fort  Yuma,   San   Diego   Countj',     Apr. 
California. 


.do. 
.do. 
.do. 


....do 
Apr. 
....do 


Seven  Wells,  Salton  River,  Colo-     Apr. 
rado   Desert,    Ix)wer  California,  ! 
Monument  No.  213. 


^ad. 

9ad. 
(fad. 
cf  ad. 
9im. 
(fad. 

(fad. 
<f  ad. 

(f  im. 
(fad. 

9  ad. 
9  ad. 
(f  im. 
cf  ad. 
9  im. 
cf  ad. 
9  ad. 

9  ad. 
-Tad. 
9  ad. 

f 

cf 

9im. 
f  juv. 
9  ad. 

.fad. 
fad. 
9  ad. 
9 

(f  im. 
-fad. 
^  ad. 
f  ad. 
9 
9  ad. 

9  j»v. 
(fad. 
<f  Juv. 
9  ad. 


,  mm. 

I    1^  I 
!  I 

I     190 

;     204  I 
I    205 
I     187  I 
.91, 

191  I 
197  I 

I      I 

'     179  I 
195 


mm. 
Ill 

103 
116 
115 
104 
103 

105 
109 

96 
106 


(«) 
196 
196 
190 
181 
175 
165 
182 

171 
175 
177 
159 
169 
181 
195 
176 
158 
193 

129 
186 
135 
179 


mm.  mm, 
20.0  I  15.0 


2a7 

2ao 

21.0 
19.9 
19.8 

20.2 
22.0 

20.0 
20.8 


16.0 
17.0 
16.5 
15.0 
15.0 

15.0 
15.0 

15.5 
15.5 


199  I  112  I  21.0  17.0 
207  .  112  20.5  16.0 
188  ,  104  '  20.8  I  15.0 
2aO  :  16.2 
19.0  i  16.0 
20.3  j  16.0 
21.0     15.0 


186 

102 

174 

105 

183 

101 

197 

104 

110 
108 
105 
97 


107 
95 
85 

103 


21.0 
21.3 
21.0 
20.5 

2ao 

20.2 

2ao 

20.0 

2ao 

21.0 
21.0 
20.0 
21.0 
21.0 

20.5 
19.0 
21.0 


16.0 
15.0 
16.7 
13.0 
14.5 
14.0 
14.5 
16.0 

15.0 
16.0 
16.0 
15.0 
17.5 
17.0 
17.0 
17.0 
15.5 
16.0 


65    

96  I  2a0  I  16.0 

70 

96  I  19.0     17.0 


a  Ilead  and  body,  86. 


436  BULLETIN   56,    UNITED   STATES    NATIONAL   MUSEUM. 

PBROMYSCUS  EREMICUS  FRATERCULUS  (Miller). 
SAK  DIEOO  DESEST  MOUSE. 

Siiomys fraUrctdits  Miller fAinenc&n  Naturalist, XXVI,Mar.,  1892,  pp.  261, 264  (origi- 
nal description). 

Sitomys  herronii  Rhoads,  American  Naturalist,  XXVII,  pp.  832,  833,  Sept.  1,  1893 
(type-locality,  San  Bernardino  Valley,  southern  California). 

Sitomys  herroni  nigeUits  Riioads,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  pp.  257,  258 
(type-locality,  West  Cajon  Pass,  San  Bernardino  Mountains,  California). 

[PeromyscuslfnUercultis.TROU  ESS  ART  fCfiial.  Mara.,Pt.  3, 1897,  p.  515. — Elxjot,  Field 
Col.  Mus.,  Zool.  Ser.,II,  1901,  p.  136  (Synop.  Mam.  N.Am.);  IV,  1904,  p.  184 
(Mam.  Mid.  Am.). 

Peromyscus  fraierculuSy  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist., XXX,  No.  1, 
Dec.  27,  1901,  p.  73  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Type-locality. — Diilzura,  Sail  Diego  County,  California.  (Type  in 
the  collection  of  Gerrit  S.  Miller,  jr.) 

Geographical  ra/i^e.--  Sonoran  Zone  of  the  Pacific  Coast  Tract  of 
southern  and  Lower  California. 

Description. — Larger  and  darker  than  typical  Peromyscus  eremicus; 

underparts  with  a  muddy  staining, 
whereas  the  more  eastern  forms  of 
P.  eremicus  have  the  under  surface 
pure  white  unless  there  is  a  pectoral 
spot  of  cinnamon.  Its  general  resem- 
blance to  P,  californicus,  except  in 
size,  suggested  the  name  fraterculus. 
As  stated  by  Mr.  Rhoads,  in  the 
American  Naturalist  for  September, 
1893,  ^^Mr.  Miller,  who  described 
fraterculus  as  a  full  species,  now  con- 
siders it  a  'dark  coast  form  of 
eremicus,^ '^ 

The  coloration,  as  a  whole,  is  darker 
than  in  the  other  subspecies  of  P. 
erendcus;  the  upper  surface  being 
liberally  mixed  with  black-tipped  hairs;  under  surface  grayish 
white,  stained  with  clay  color,  often  with  a  spot  of  cumamon  on 
the  chest;  sides  tawny  cinnamon  instead  of  ochraceous  buff;  tail 
nearly  naked  except  near  the  end,  dusky  below,  not  at  all  bicolored. 
In  t}T)ical  eremicus  the  under  side  of  the  tail  is  decidedly  paler  than 
the  upper,  but  without  any  line  of  demarcation;  while  the  subspecies 
arenarius  has  the  tail  practically  bicolored,  its  under  surface  being 
pure  wliite. 

In  the  Coast  Range  Mountains,  where  the  winters  are  cold,  the 
young  of  the  first  litter  are  born  about  March  and  mature  about 
August.  Near  the  coast,  where  there  is  uniformity  of  temperature, 
they  breed  indiscrimnately  throughout  the  year.     The  first  pelage  is 


a  b 

Fio.  102.— Peromyscus  eremicus  frater- 
culus. Skulls,  a,  type  of  Sitomys 
HERRONII  Rhoads  (=  Sitomys  fratercu- 
lus Miller):  6,  type  of  Sitomys  her- 
roni nigellus  Rhoads  (-  Sitomys  fra- 
terculus Miller). 
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slate-gray  above  and  grayish  white  below,  where  the  whitish  points  on 
the  hairs  are  very  narrow.  When  two-thirds  growTi,  the  adult  pelage 
is  assumed  coincidently  with  the  occurrence  of  the  molt,  which 
begins  on  the  under  surface,  extends  thence  to  the  sides,  whence  a 
median  extension  is  produced  upward  until  it  meets  the  opposite  side 
and  completes  the  girdle,  appearing  above  as  a^narrow^  band  across  the 
middle  of  the  back,  but  covering  all  of  the  under  surface  from  the  neck 
to  the  inguinal  region.  The  coating  then  extends  to  the  limbs  and 
head,  the  dorsal  band  broadening  until  only  a  small  spot  on  the  nape 
and  another  on  the  upper  part  of  the  rump  remain — ^the  last  to  be  cov- 
ered by  the  new  hairs.  Iii  immature  specimens 
the  coloring  is  duller  than  in  adults. 

This  subspecies  grows  paler  in  the  notches  and 
on  the  eastern  slope  of  the  Coast  Range,  where 
intergradation  with  typical  P.  erendcus  begins. 
At  Mountain  Spring,  halfway  up  the  eastern 
slope  of  the  Coast  Range  Mountains,  we  ob- 
tained specimens  almost  as  pale  as  typical 
P.  erevdcus,  with  nearly  white  underparts, 
though  most  specimens  from  there  were  nearer 
to  P.  e.  fratercvJus.  Mr.  S.  N.  Rhoads  has 
described  the  intergrade  between  subspecies 
ereviicus  erndft^aterculuSj  from  the  San  Bernar- 
dino Valley,  California,  under  the  name  Sitomys 
herronii,  and  true  Peromyscus  ereraicus  fratereulus  was  afterwards 
redescribed  by  him  as  Sitomys  herronii  nigelluSj  from  West  Cajon 
Pass,  San  Bernardino  Mountains,  southern  California.  I  am  indebted 
to  Mr.  Rhoads  for  an  opportunity  of  examining  these  types  (figs.  102 
and  103)  and  of  comparing  them  with  the  series  of  desert  mice  in 
the  U.  S.  National  Museum. 

Local  distribution. — Tliis  mouse  was  common  in  the  Pacific  Coast 
Tract,  living  in  dry  places  among  bushes  and  rock.  Four  females, 
taken  May  13  to  June  8,  would  have  given  birth  to  2,  3,  4,  and  4 
young,  respectively. 


a  b 

Fio.   103.— Peromyscub 

EREMICU8    FRATEBCULUS. 

Crowns  OF  KOLAR  teeth. 
Type  of  Sitomys  her- 
ronii Rhoads  (=  Sitomys 
fraterculus  Miller). 
a,  LOWER  series;  6,  upper 
series. 
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Record  and  TMOsuremerUs  of  21  specimens  ofPeromyscus  eremicus  fraierrulus. 


Museum 
number. 


60745 

60756 
60757 
60758 
61027 
61028 
61029 
61031 
61032 
61034 

60765 
60775 
61038 
61043 
60791 


CQ 


60754 

60756 
60757 
60758 
61027 
61028 
61029 
61031 
61032 
61034 

60765 
60775 
61038 
61043 
60791 


60800  60800 


61092 


61093 
61094 


61092 


01093 
61094 


61323  61323 


60806  !  60806 


si 


Locality. 


1227 

1231  ' 

1237  |. 

1249  . 

1962  . 

1963  I. 
3515  ' 
3521  I 
a522  ' 
3533 

I 
1294  ; 
1350  I 
3542  ' 
3567  . 
1421  ' 


3761 

3762 
3763 
3760 

1580 


Mountain  Spring,  San  Diego  Coim- 
ty.  California,  Monument  No.  230. 

....do 

....do 

do 

....do 

do 


Date. 


Sex  and 
age. 


1894. 
May  13 

...do...' 
May  14 
May  15 
May  10 
...do... 


.do. 
.do. 


Summit  of  Coast  Range  Mountains. 

Jacumba,  San  Diego  County,  Cali- 
fornia, near  Monument  No.  233. 


.do. 
.do. 
.do. 
.do. 


Nachoguero  Valley,  Ix)wer  Califor- 
nia. 

Teeate  River,  southeast  of  Tecate 
Mountain,  Lower  California,  near 
Monument  No.  246. 

Jamul  Creelc,  near  El  Nldo  post- 
office,  San  Diego  County,  Cali- 
fornia. 


j  May  11 
May  16 
May  17 
May  18 

May  20 
May  27 
May  19 
May  23 

June    8 

June  25 
July    4 


.do. 
.do. 


San  Isidro  ranch,  Ix>wer  Califor- 
nia, near  Monument  No.  250. 

Jamul  Creek,  near  El  Nido  post- 
office,  San  Diego  County,  Cali- 
fornia. 


...do... 
...do... 
July    3 


9Juv. 

9  ad. 
9  Juv. 
(fad. 
cfad. 
cf  juv. 
9  ad. 
9  ad. 
ff  ad. 
cfad. 

cfad. 
■f  ad. 
(fad. 
fad. 
9  ad. 

ff  ad. 

cfad. 

^  Juv. 
^juv. 
(f  juv. 


ft 


03  **'Tt 


W        \     P4 


mm.    mm.    mm.    mm. 


190 
167 
193 
193 
168 
197 
193 
180 
200 

188 
192 
195 
182 
192 

191 
190 


114  j  20.0  !  18.0 


no 

21.0 

17.0 

104 

20.5 

89 

20.0 

13.3 

no 

20.5 

15.2 

107 

21.0 

15.0 

97 

20.3 

14.5 

106 

20.0 

14-3 

100  21.0 

102  21.0 

102  21.0 

94  20.2 


104 


112 


103 


201   109 


20.5 
19.5  I 


14.0 
16.5 
16.5 
15.0 
14.3 

16.5 


21.0   15.0 


20.0 


16.0 


PEROMYSCUS  EREMICUS  ANTHONYI  (Merriam). 
APAOHS  DEBEBT  MOUSE. 

Hesperomys  {Vesperimus)  anthonyi  Merriam,  Proc.  Biol.  Soc.  Wash.,  IV,  pp.  1,  3, 

Apr.  15, 1887  (original  description,  based  on  a  young  individual  with  long  ochra- 

ceous  hair  on  the  sides). 
[Peromyscus]  antJumyif  Trouessart,  Catal.  Mam.,  Pt.  3, 1897,  p.  517. — Elliot,  Field 

Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  141  (Synop.  Mam.  N.  Am.);  IV,  1904,  p.  185 

(Mam.  Mid.  Am.). 
Peromyscus  anthonyi  Miller  and  Reiin,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1., 

Dec.,  27,  1901,  p.  68  (Syst.  Resulls  Study  N.  Am.  Mam.  to  close  of  1900). 
Awdy  Mdl'-l  of  the  Ilualapai  Indians. 
Pov>-wipscha  of  the  Ilopi  Indians. 

Type-locality. — Camp  Apache,  Grant  County,  New  Mexico,  near 
Monument  No.  40.  (Type,  skin  and  skull,  Cat.  No.  fijf,  U.  S. 
National  Museum. 

Geographical  range. — Sonoran  Zone  of  the  Elevated  Central  or 
Apache  Tract,  between  the  Eastern  and  Western  deserts. 
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Description, — This  slight  geographical  race  of  Peromyscus  eremicus 
differs  from  the  typical  form  in  being  larger,  darker  with  brighter 
ochraceous  coloration,  and  smaller  ears.  From  the  varied  character 
of  \\s  habitat  this  subspecies  is  less  uniform  in  size,  coloration,  and 
proportions  than  the  other  forms  of  eremicus.  In  specimens  from  the 
strip  of  country  between  the  Mimbres  Valley  and  the  San  Luis  Moun- 
tains the  ear  is  decidedly  smaller  than  that  of  typical  eremicus.  West 
of  the  Sari  Luis  Moimtains  the  ear  increases  in  size  and  the  coloration, 
as  a  rule,  is  darker.  In  the  canyons  at  the  head  of  the  Yaqui  River  a 
small,  dark-colored  phase  was  found  which  may  prove  to  be  worthy  of 
separation  as  a  subspecies  if  further  differentiated  in  the  lower  Yaqui 
River  tract.  In  this  connection  I  have  examined  two  specimens 
from  Oposura,  Sonora  (Nos.  8816  and  8817,  collec- 
tion of  the  American  Museum  of  Natural  History, 
New  York),  forwarded  to  me  by  Dr.  J.  A.  Allen. 
These  are  the  darkest  ones  seen,  and  somewhat 
larger  than  two  from  Guadalupe  Canyon  (Nos. 
58878  and  58879,  U.S.N.M.)  on  the  International 
Line  at  the  head  of  the  Yaqui.  These  four  are 
much  like  P,  tihuronensisy  a  species  inhabiting 
Tiburon  Island,  in  the  Gulf  of  California,  near  the 
mouth  of  the  Yaqui  River.     The  skull  is  shown 

Ul  ug.  104.  ...  Fig.    i04.-PEBoirrscu8 

Habits  and  local  distribution, — When  camped  eremicus  anthonti. 
near  Wheatfield,  Arizona,  October  21,  1884,  I  set  ^^l^''  ^'""^  '''' 
out  in  company  with  Gen.  George  Crook  in  search 
of  Whitney  owls  {Micropallas  whitneyi).  Several  giant  cacti  were 
chopped  down,  and  in  a  hole  in  one  of  them  we  found  a  soft  nest 
containing  two  of  these  mice,  one  of  which,  an  old  female,  was 
caught.  On  the  following  day  we  found  more  of  them  under  old 
logs  of  Cottonwood  in  a  camp  on  Tonto  Creek.  It  lived  and  built 
nests  in  closets  and  drawers  of  my  quarters  at  Fort  Verde,  in  Cen- 
tral Arizona.  On  the  Mexican  Boundary  Line  it  was  first  taken  at 
Monument  No.  15,  where  it  was  restricted  to  bushy  places  and  rocky 
buttes,  none  having  been  taken  on  the  level  sandy  ground  where 
most  of  our  trapping  was  done.  This  form  of  the  desert  mouse  con- 
tinued westward  in  abundance  in  similar  situations  to  the  Sonoyta 
Valley  of  Sonora.  It  was  sometimes  found  with  Peromyscus  boylii 
pinalis. 
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MeasuaremerUs  of  58  speciTnens  of  Peromyacus  eremicus  arUhonyi. 


Museum  num- 
ber. 


20253 

21120 
20252 
20245 
20246 
20243  I 


20242 
20254 
20251 
20255 
20249 

20241 
20250 
20248 
20244 
21128 
21119 
21124 
21126 
21116 
21118 
21121 
21132 


58879 

58878 
58885 

58790 
58802 


2360a 
2365a 


y 
S 


35620 

37238 
35503 
35565 
35615 
36611 
35618 
35555 
35601 
35550 
35558 

35623  I 


1561 

1569 
1570 
1585 
1586 
1619 
1620 
1634 
1647 
1648 
1670 

1692 
1693 
1700 
1705 
1716 
1717 
1720 
1733 
1742 
1748 
1751 
1824 

2160 

2466 

2467 
2545 


58804   2636 


35574 
35610 
37232 
37230 
37206 
37227 
37241 
37248 
37229 
37148 

36139 

58879 
58878 


2364« 
23610  . 


58790  ^ 

58802 

58807 

1816 
In  skin.  | 

Missing,  i 

...I 
I 


2638 
2640 
2641 


Locality. 


Date. 


1892. 


Monimaent    No.    15, 

Wragg's  ranch. 
do 

south 

of 

Mar.  22 
Mar.  23 

...  do.      .               

do 

Mar    26 

do 

....do..-. 

do. 

Apr.    2 
....do.... 
Apr.    4 

do 

do. 

do 

Apr.    6 
....do.... 

do 

Near  Carrizalillo  Springs,  New 
Mexico,  Upper  Comer  Monu- 
ment No.  40. 

100  miles  west  of  the  Rio  Grande. 

....do 


Apr.   17 

Apr.  25 
....do... 


.do., 
.do. 
.do. 
.do. 
.do., 
.do. 
.do., 
.do., 
.do., 


Sex  and 
age. 


Doc  Spring,  Grant  County,  New 

Mexico,  near  Monument  No. 

55. 
San    Jose   Mountain,    Sonora, 

Montmient  No.  98.  on  the  San 

Pedro  River. 

Hall's  Ranch,  Guadalupe  Can- 
yon. 
...do 


Dog    Spring    Grant    Coimty, 

New,  Mexico,  Monument  No. 

55. 
Ruined  Mission  of  Tiunacacorl, 

near  Tubac,  on  the  San  ta  Cruz 

River,  Arizona. 
....do 


.do., 
.do.. 


142  Tonto  Creek,  Arizona. 

143    do 


Apr    26 
Apr.  27 
Apr.  30 
...do... 
May     1  ; 
May     4 
May     7  I 
May     8  | 
May     9 
June    1 

Oct.    26 

1893. 
Aug.  26 


...do.... 
Sept.  21 

Oct.    29 


121840  

23620 

12185a   In  skin. 


269  I  Fort  Verde,  Arizona  . 
271    do 


272 
274 
292 
305 


.do. 
.do. 


.do. 
.do.. 


...do.... 
...do.... 
...do.... 

1884. 
Oct.   22 
...do.... 

1885. 
Oct.  20 
Oct.  24 
...do.... 
Oct.  28 
Dec.  28 
Dec.  31 


9  ad. 

cf  ad. 
(fad. 
(fad. 
(fad. 
9  ad. 
(fad. 
9  ad. 
9  ad. 
(fad. 
9  ad. 

cf  ad. 
9  ad. 
9  ad. 
cf  ad. 
9  ad. 
cf  ad. 
9  ad. 
9  ad. 
9  ad. 
cf  ad. 
(fad. 
9  ad. 

9lm. 


cf  ad. 

9im. 
9  ad. 


9  juv. 

cf  ad. 
9  ad. 
cf  ad. 

9  ad. 

9  Juv. 

cf  ad. 
cf  ad. 
9  ad. 
cf  ad. 
cf  ad. 
9  ad. 


mm. 
190 

193 
203 
189 
182 
184 
175 


188 
187 
179 

186 
184 
193 
177 
181 
181 
182 
188 
179 
185 
192 
191 

155 


175 

175 
184 

175 

192 
206 
214 

205 
144 


180 
185 
175 
165 
195 
183 


102 

103 
110 
95 
92 
95 
89 
105 
100 


s 


22.0 

20.5 
20.5 
21.0 
20.5 
20.0 
20.5 
21.0 
22.0 


97  ,  21.0 

95  I  21.0 

! 

102  I  22.0 

97  I  21.5 


100 
94 
90 
90 
92 


20.0 
20.0 
20.0 
21.2 
20.2 


96  ;  21.5 
93  I  19.5 


106 

114 ; 

100 
66 

92 
95 
95 


93 

21.0 

100 

21.0 

104 

20.0 

84 

20.0 

91 

20.0 

94 

20.0 

89 

21.0 

90 

20.0 

97 

21.0 

22.3 
21.7 


mm, 
15.0 

16.0 
15.0 
15.0 
15.5 
14.0 
15.0 
14.5 
13.0 
14.0 
18.0 

15.0 
15.5 
15.0 
14.0 
15.0 
15.5 
14.0 
16.0 
15.0 
14.0 
15.0 
18.5 

14.0 


16.0 

14.0 

19.0 

15.0 
15.6 
18.0 


I 


20.0  I    16.0 


106 
92 


20.0 
21.0 
20.0 
20.0 
20.0 
20.0 


16.0 
17.0 
17.0 
16.0 
17.0 
15.0 


a  American  Museum  of  Natural  History. 
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Metuuremenl8  of  58  specimens  of  Peromyscus  eremicus  anihonyi — Continued. 


Museum  num- 
ber. 

s 

iKicality. 

Date. 

Sex  and 
age. 

i 

mm. 

9 

5 

i 

i 

s 

2 

I 

1887. 

mm. 

mm. 

mm. 

2309a 

1815 

528 

Fort  Verde,  Arizona 

May  14 

9  ad. 

196 

90 

22.0 

17.0 

529 

do 

•June  27 

1888. 

cf  juv. 

164 

70 

2L5 

14.0 

23S3a 

654 

Apr.  23 
1893. 

9  ad. 

195 

97 

21.0 

18.0 

58803 

58803 

2658 

Fort  Lowell,  Pima  County,  Rll- 
lito  Creek,  Arizona. 

Nov.  20 

cfad. 

193 

107 

21.0 

17.5 

58792 

1110 
2705 

do 

La  Osa,  Pima  County,  Arizona, 
Monument  No.  140. 

Nov.  13 
Dec.    19 

9  ad. 
9im. 

196 
176 

110 
92 

22.0 
21.7 

19.0 

59163 

50163 

16.0 

50169 

59160 

2706 

do 

Dec.  20 

9  ad. 

181 

93 

21.0 

15.0 

50161 

59161 

2707 

do 

....do.... 

cfad. 

188 

102 

2L0 

16.5 

50167 

50167 

2714 

do 

1  Dec.  21 

9  ad. 

20.5 

15.5 

59219 

50219 

2715 

do 

....do.... 

cfad. 

199 

109 

21.5 

17.0 

50164 

50164 

2716 

do 

....do.... 

d-ad. 

179 

95 

2L0 

15.0 

50218 

50218 

2719 

do 

....do.... 

cfad. 

187 

106 

20.0 

16.0 

59170 

50170 

2722 

do 

Dec.  22 

9  ad. 

183 

92 

20.0 

14.5 

59165 

No  skull. 

2723 

do. 

....do.... 

9  Juv. 

165 

90 

21.0 

15.0 

50217 

2751 

Pozo  de  Luis,  Sonora,  Mexico. 

Dec.   30 
1894. 

cf  im. 

175 

96 

20.0 

13.2 

59248 

59248 

2752 

do 

Jan.     1 

9  ad. 

191 

103 

20.7 

15.0 

59243 

59243 

2753 

do 

L...do.... 

d'juv. 

176 

96 

20.0 

16.0 

59250 

50250 

2756 

do. 

Jan.    3 

9  ad. 

204 

110 

24.0 

17.0 

59256 

50256 

2761 

do 

Jan     4 

cfad. 

183 

99 

20.0 

15.0 

o  American  Museum  of  Natural  History. 
PEROMYSCUS    EREMICUS    ARENARIUS    Meams. 
EASTEBN   DB8E&T  MOUSE. 

Peromyscus  eremicus  arenarius  Mearns,  Proc.  U  S.  Nat.  Mus.,  XIX,  1896,  p.  138  (p.  2 
of  advance  sheet  issued  May  25, 1896;  original  description). — Miller  and  Rehn, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  l,Dec.  27,  1901,  p.  73  (Syst.  Results  Study 
N.  Am.  Mam.  to  close  of  1900). 

[Peromyscus  eremicus]  arenarius^  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  136 
(Synop  Mam.  N.  Am.);  IV,  1904,  p.  191  (Mam.  Mid.  Am.). 

Raton  of  the  Mexicans. 

Type-locality. — Bank  of  the  Rio  Grande,  about  6  miles  above  El 
Paso,  El  Paso  County,  Texas.  (Type,  skin  and  skull,  Cat.  No.  |HH, 
U.  S.  National  Museum.) 

Description. — Similar  to  typical  Peromyscus  eremicus^  but  paler, 
with  the  pelage  grayer  and  more  silky,  and  the  ears  smaller.  The 
upper  surface  is  pale  ochraceous  drab  finely  mixed  with  black,  with- 
out a  darker  median  area;  ears  almost  naked,  but  with  a  slight  pubes- 
cence on  the  convex  surface;  tail  dusky  drab  mixed  with  hoary  above, 
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pure  white  below;  under  parts  and  feet  pure  white.  The  head  is  some- 
what grayer,  and  there  is  a  dusky  orbital  ring. 

Cranial  and  dental  characters, — ^The  skull  is  longer  and  narrower 
in  front  than  in  the  more  western  forms  of  P.  eremicus,  with  the 
rostrum  somewhat  longer.  The  outer  border  of  the  anterior  and 
middle  upper  molars  have  but  three  salient  and  two  reentrant  loops 
or  enamel  folds,  as  is  usual  in  the  group  of  desert  mice.  The  sub- 
sidiary (often  paired)  marginal  cusps,  usually  present  in  Peromyscus, 
are  obsolete  in  the  eremicus  group;  and  they  are  wholly  wanting  in 
the  genus  OnycTiomys.  Peromyscus  eremicus  affords  another  striking 
illustration  of  the  difference  in  the  mammal  forms  of  the  Eastern  and 
Western  Desert  tracts. 

Habits  and  local  distribution, — The  eastern  desert  mouse  was  found 
in  abundance  about  El  Paso,  where  it  lived  among  rocks,  cacti,  and 
agaves,  on  both  sides  of  the  Rio  Grande,  specimens  having  been  taken 
from  Texas  and  Chihuahua.  Salt  pork  and  oatmeal  were  attractive 
bait. 

Measurements  of  21  specimens  of  Peromyscus  eremicus  arenarius. 


Museum 
number. 


20096 

35427 

20035 

35471 

20037 

35472 

20013 

35409 

20012 

35408 

200U 

35407 

20016 

35412 

2oa'» 

35428 

20014 

35410 

20ons 

35405 

20011) 

35411 

20007 

35404 

20004 

a.5401 

200a'> 

35402 

20009 

20010 

.V>406 

20017 

37109 

2001 S 

35413 

20006 

35403 

20033 

a^4Sl 

21115 

372a') 

LocaUty. 


Date. 


1892. 

1412     El  Paso,  Texas Feb.    3 

1415  do FeU    S 

1424  ' do Feb.    8 

1456    do Feb.   18 

1464   do do.. 

1469   do do.. 

1470   do '....do... 

1471    do '....do... 

1478   do Feb.  21 

1483    do Feb.  22 

1484  I do do... 

1492    do Feb.  23 

do do  . . . 

do Feb.  24 


Sex  and 
age. 


1493 
1497  ' 


1498  ; do. 


1499 


..do. 


do., 
do.. 


1512    do Fob.   a'> 

1513    do do... 

1514    do do... 

1.V26    do Feb.  29 

1545     ChihuahiiA,   Mexico,   noAr  Monn-     Mar.  15  j 

ment  No  1,  on  the  Kio  (irande.  , 


:^ad. 
cf  ad. 
^ad. 
9ad. 
<faA. 
9  ad. 
?ad. 
c^ad. 
t^ad. 
/ad. 
^ad. 
9  ad. 
9  ad. 
-'ad. 
''ad. 
9  ad. 
9  ad. 
.^ad. 
c'ad. 
/ad. 
/ad. 


. 

^ 

1 

1 

1 

1 

H 

^ 

mill.    mtn.    fnin. 


182  ! 

160  ' 

197  I 

187  ' 

187 

182 

183 

191 

181 

194 

191 

184 

184 

186 

189 

200 

200  I 

196  I 

191 

199 

184 


98 
87 
105 
95 
103 
95 
96 
100 
92 
112 
101 
105 
100 
M 
96 
107 
111 
106 
106 
98 
96 


21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
20.0 
21.0 
20.5 
20.5 
21.5 
19.5 
22.0 
20.0 
21.0 
21.0 
21.0 
21.5 
21.0 
21.0 
20.0 


mm. 
16.0 
14.0 
14.0 
16.5 
15.0 
15.5 
15.0 
14.0 
14.0 
15.5 
14.0 
13.0 
15.0 
15.0 
14.0 
14.0 
l&O 
15.0 
15.0 
15.0 
14.0 
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PEROMYSCUS    MERRIAMI    Meams. 
80N0TTA  DE8EET  MOUSE. 

Percmyscus  merriami  Mearns.  Proc.  U.  S.  Nat.  Mus.,  XIX,  1896,  p.  138  (p.  2  of  ad- 
vance sheet,  issued  May  25,  1896;  original  description). — ^Miller  and  Rehn, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  Dec,  1901,  p.  79  (Syst.  Results  Study  N.  Am. 
Land  Mam.  to  close  of  1900). 

[Peromyscus]  merriami j  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  198  (Mam. 
Mid.  Am.). 

Type-locality. — Village  of  Sonoyta,  on  the  Sonoyta  River,  State  of 
Sonora,  Mexico.  (Type,  skin  and  skull,  Cat.  No.  59234,  U.  S.  National 
Museum.) 

Geographical  range. — The  Sonoyta  desert  mouse  is  kno^^Ti  only  from 
the  Sonoyta  River,  Sonora,  near  the  Boundary  Line  between  Mexico 
and  the  United  States. 

Description. — This  species  has  the  appearance  of  the  Peromyscus 
eremicuSy  living  in  the  same  locality ,  '^  except  that  it  is  larger  and  stouter. 


a  b 

FiQ.  105.— Pebomtscus  merriami.    Skull. 


,   DORSAL  view; 
VIEW. 


b,    VENTRAL   view;        C,    LATERAL 


The  two  have  the  same  coloration,  except  that  P.  merriami  is  some- 
what darker,  has  the  light  cinnamon  color  extending  down  the  outer 
side  of  the  fore  limb  to  the  hand,  and  a  large  pectoral  patch  of  cinna- 
mon that  is  usually  wanting  in  P.  eremicus. 

Cranial  characters.- -The  skull  (fig.  105)  resembles  that  of  P.  eremi- 
cuSy  except  that  it  is  much  larger  and  heavier,  with  the  rostral  portion 
relatively  longer,  the  zygomatic  arches  wider  anteriorly,  and  the  brain 
case  more  elevated.  Its  larger  size  serves  to  identify  the  skull  of  this 
species  at  a  glance,  the  two  anterior  molar  teeth  about  equaling 
the  lateral  tooth-row  of  P.  eremicus.  In  P.  eremicus  from  Yuma  the 
skull  measures  25.2  mm.  in  length,  P.  merriami  measuring  27  mm. 
In  P.  merriami  the  zygomatic  arches  stand  out  more  prominently  and 
are  more  nearly  parallel  to  the  long  cranial  axis,  because  the  zygo- 
matic processes  are  more  produced  and  angular  anteriorly.     The  pro- 

a  Ten  specimens  of  Peromyscus  merriami  were  taken  at  Sonoyta  and  one  at  Quitobaquita. 
Lai^  series  of  P.  eremicus  were  taken  at  the  same  places. 
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file  of  the  skull  is  flatter  than  m  the  other  desert  mice.  Compared 
with  typical  P.  eremicuSj  the  teeth  are  larger  (fig.  106),  with  the 
cusps  and  corresponding  enamel  folds  of  the 
worn  grinding  surfaces  more  complex.  The 
skull  is  of  the  erevdcus  type^  having  the  nasals 
truncate  posteriorly  and  ending  well  in  advance 
of  the  nasal  branches  of  the  premaxillaries. 

Local  Distribution, — The  Sonoyta  desert 
mouse  was  fairly  common  at  Sonoyta,  Sonora, 
and  was  found  on  the  north  side  of  the 
boundary,  in  Pima  County,  Arizona,  as  well  as 
in  Mexico.  Fields  and  brush  fences  were  its 
habitat.  In  the  flesh  it  was  very  evidently 
distinct  from  Permnyscws  eremieiis,  which  is 
abundant  in  the  same  region. 


a  b 

FlQ.  106.— Peromyscus   mer- 
RiAMi.    Crowns  of  molar 

TEETH,     a,    LOWER     SERIES; 
b,  UPPER  SERIES. 


Mea8wrement8  of  9  specimens  of  Peromyscus  merriami. 


Muaeum 
number. 


LocaUty. 


Date. 


Sex  and 


i 


1 


50249       2775 


Sonoyta,    Sonora,    Mexico,    near 
Monument  No.  168. 


1894. 
Jan.  12 


59254 
59241 
59237 


59254 
59241  i 
59237 


59242  59242  \    2808 


2776 
2802 
2807 


59234  59234  J 

59235  59235  ; 
59244  [  59244  I 
59781  59781 


2815 
2816 
2824 


....do 

....do 

....do 

....do 

....do 

....do 

do ',  Jan.  23 

Quitobaquita,  Pima  County,  Art-     Jan.   31 
zona.  I 


...do... 
Jan.  20 
Jan.  21 
...do... 
...do.., 
Jan.   22 


o<fad. 

*9ad. 

(fad. 

9  ad. 

9juv. 

9  ad. 

(fim. 

d-juv. 
c9ad. 


mtn.  I  mm.    mm.    mm. 
22.0  I    16.5 


211       114  I  22 
218  ;    118  ,  22.7  I 
197  ;    102     22.4 


193 
217 
194 
206 


102 
113 
104 
HI 


22    ; 

23 
22.8 

23 
22 


16.5 

19 

17.3 

16 

20 

17 

19 

17 


a  Head  and  body,  97. 

&  Contained  two  large  fetuses. 


c  Head  and  body,  95.    Contained  three  fetuses. 


PEROMYSCUS    TIBURONENSIS    Mearns. 
TIBUBOV  IBLAHS  DESERT  K0TX8E. 

Peromyscus  Hhuronensis  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1897,  pp.  720,  721 
(original  description). — Miller  and  Rehn,  Proc.  Bo8t.  Soc.  Nat.  Hist., No.  1,XXX, 
Dec.  27,  1901,  p.  87  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Peromyscus]  Hhuronensis ,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  175  (Mam. 
Mid.  Am.).  • 


Type-locality, — Tiburon  Island,  Gulf  of  California,  Mexico.  (Type, 
skin  and  skull,  No.  63186,  U.  S.  National  Museum.) 

Geographical  range.—  An  insular  form,  known  only  from  the  type 
locality  (Tiburon  Island). 
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Description. — Smallest  of  the  desert  niice.  Length  of  hind  foot, 
19  mm.;  ear  from  notch,  16.  Skull,  24  by  12.  Color  above,  drab 
gray,  thickly  mixed  with  black;  sides  ochraceous  cinnamon;  under 
surfaces  and  feet  white;  ears  purglish  black,  almost  naked;  tail 
quite  densety  coated  with  blackish  hairs. 

Cranial  and  dental  characters. — Compared  with  Peromyscus  erenii- 
COS  (Baird),  its  skull  (fig.  107)  is  smaller,  broad  interorbitally,  higher 
posteriorly,  narrower  and  more  depressed  anterioriy.     The  audital 


a  b  e 

FiQ.  107.— Pebomyscus   tibubonensis.    Skull,    a,  dorsal  view;   b,  ventral  view;   c,  lateral 


bullae  are  much  less  developed,  and  the  incisive  foramina  and  inter- 
pterygoid  fossa  wider.     The  teeth  (fig.  108)  are  considerably  smaller. 
RemarTcs. — ^This  species  was  taken  on  Tiburon  Island  by  Mr.  J.  W. 
Mitchell,  who  accompanied  Doctor  McGee,  of  the  Bureau  of  Ethnology, 
on  his  exploration  in  the  region  inhabited  by  the 
Seri    Indians   during    the  season  of    1895-96. 
Though  occurring  beyond  the  scope  embraced  by 
the  present  report,  the  species  is  here  introduced 
for  the  piu-pose  of  completing  the  history  of  the 
desert  mice  that  are  closely  related  to  Peromyscus . 
eremicus.     This  insular  form  was  evidently  de- 
rived from  P.  eremicus  of  the  adjacent  mainland, 
from  which  it  differs  in  being  smaller,  with  a 
darker  coloration,  more  hairy  tail,  and  in  having 
certain  cranial  peculiarities,  described  above. 


Fig.    108.— Peromyscus  ti- 

BURONENSIS.     CROI^-NS   OF 
MOLAR    teeth.      a,  LOWER 

series;  b,  UPPER  series. 


Genus  SIGMODON  Say  and  Ord    (1825). 


Sigmodon  Say  and  Obd,  Journ.  Acad.  Nat.  Sci.  Phila.,  IV,  Pt.  2, 1825,  p.  352. 

Dentition. — I.  jEi;  M.  3^^  =  16. 

Type. — Sigmodon  hispidus  Say  and  Ord. 

CTiaracters.— Form  ratlike,  with  prominent  ears  and  a  somewhat 
hairy  tail  (fig.  109).  Grinding  teeth,  \vith  crowns  flattened  and 
divided  into  S-shaped  loops  formed  by  plates  of  hard  enamel  inclos- 
ing a  softer  substance  (dentine) ;  skull  with  a  prominent  supraorbital 
fronto-parietal  ridge. 
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Remarks. — Tvvo  species  occur  on  the  Mexican  Border:  One  (Sig- 
modon  hispidus)  ranges  west  from  the  Atlantic  and  Gulf  coasts  to  the 
western  waters  of  the  Colorado  Basin,  but  does  not  reach  the  Pacific 
Coast  Tract,  though  its  range  crosses  four  differentiation  tracts,  and 
it  has  become  differentiated  into  a  corresponding  number  of  excellent 

subspecies.  The  other  species  (S.  minimus) 
is  restricted  to  the  Elevated  Central  Tract, 
which  separates  the  two  desert  tracts  and  is 
known  only  from  the  boundary  strip. 

SIGMODON  MINIMUS  Mearas. 
MEARN8  OOTTON-RAT. 

Sigmodon  minimus  Mearns,  Proc.  U.  S.  Nat.  Mus., 
XVIT,  pp.  129,  130,  July  19,  1894  (original  de- 
scription).— Allen,  Bull.  Am.  Mus.  Nat.  Hist., 
VII,  1895,  pp.  220,  221.— Miller  and  Rehn, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec. 27, 
1901,  p.  91  (Syst.  Results  Study  N.  Am.  Mam.  to 
close  of  1900) ;  XXXI,  Aug.  27, 1903,  p.  81  (Syst. 
Results  Study  N.  Am.  Mam.  during  the  years 
1901  and  1902).— Bailey,  Proc.  Biol.  Soc.  Wash- 
ington, XV,  p.  114,  June  2, 1902  (Synopsis  of  the 
North  American  species  of  Sigmodon). 

[Sigmodon]  minimus,  Elliot,  Field  Col.  Mus.,  Zool. 
Ser.,  11,  1901,  p.  146  (Synop.  Mam.  N.  Am.); 
IV,  1904,  p.  230  (Mam.  Mid.  Am.). 

Type-locality. — Grassy  hollows  and  flats 
between  the  most  southern  spurs  of  the 
Apache  Mountains,  near  Monument  No.  40, 
at  an  altitude  of  1,500  meters.  (Type,  skin 
and  skull,  Cat.  No.  fHIJ,  U.  S.  National 
Museum.) 

Geographical  range. — Elevated  Central 
Tract,  along  the  Mexican  Boundary,  from 
Monument  No.  40  west  to  Monument  No. 
1 1 1  in  the  ITpper  Sonoran  Life  Zone. 

Description.—  Size,  small ;  length,  240  mm. ; 

tail,  100;  ear,  14;  hind  foot,  28;  coat,  bushy 

and    hispid;    under    fur,   dark    plumbeous; 

Fio.  lOQ.-siQMODON  HISPIDUS  ARi-  coarsc  outcr  coat  quite  bristly,  especially  on 

the  sides  of  the  head  and  neck ;  ears,  feet,  and 
tail  densely  hairy,  the  latter  not  distinctly  bi- 
color ;  color  of  upper  surface,  grayish,  the  individual  hairs  being  ringed 
with  gray  and  brown,  the  brown  annuU  being  blackish  in  their  middle 
portion,  fading  to  light-yellowish  brown  on  their  edges;  under  surface 
of  body  clayey  buff;  feet  yellowish  gray;  ears  densely  clothed  with 


li 


zoNiE.      a,  ear;    b,  forefoot; 
c,  hindfoot;  d,  tail. 
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grayish  hairs  on  inner  surface,  with  their  convex  surface  black  ante- 
riorly and  buff  posteriorly;  tail  brownish  black,  somewhat  lighter 
below,  the  hairs  almost  concealing  the  annuli. 

Cranial  characters. — The  skull  (fig.  110),  compared  with  skulls  of 
Sifffnodon  hispidus  and  its  races,  is  short  and  high,  with  the  rostral 
portion  shortened  and  the  nasals  more  contracted  apically.  Corre- 
lated with  the  greater  height  of  the  brain  case  is  the  much  deeper 
temporal  fossa,  which  is  divided  by  an  approximately  median  lon- 
gitudinal osseous  ridge  into  two  nearly  equal  areas,  the  lower  giving 
rise  to  that  portion  of  the  temporalis  muscle  which  is  inserted  into 
the  outer  surface  and  posterior  margin  of  the  coronoid  process  of  the 
mandible,  the  tipper  to  that  which  is  inserted  in  the  anterior  border 
and  inner  surface  of  the  coronoid.  In  Sigmodon  minimus  these  two 
parts  of  the  temporalis  muscle  are  of  approximately  equal  size,  while 
in  S,  hispidus  the  two  are  very  unequal,  the  lower  being  much  smaller 
than  the  upper. 


FlO.  110.— SIQMODON  MINIMUS.     SKULL.     O,  DORSAL  VIEW,   6,  VENTRAL  VIEW;  C,  LATERAL  VIEW. 

General  remarks.— The  original  description  of  this  species,  \vritten 
in  the  field,  was  based  on  two  skins  and  three  skulls,  together  with 
several  fragments,  all  from  the  tyj^e-locality.  At  the  present  time 
thirteen  additional  skins  from  localities  farther  west,  beyond  the  San 
Luis  Mountains,  are  before  me.  These,  allowing  for  season,  are 
darker  in  color  and  somewhat  larger.  Dr.  J.  A.  Allen  has  given  the 
measurements  of  two  adult  males,  taken  at  San  Bernardino  Ranch 
(Monument  No.  77),  by  Mr.  B.  C.  Condit,  and  these  agree  very  closely 
with  the  dimensions  of  our  specimens  from  the  Santa  Cruz  Valley, 
near  Monument  No.  111.  As  the  type  of  Sigmodon  minimus  was 
obtained  at  the  western  edge  of  the  Eastern  Desert,  it  is  possible, 
should  its  range  be  found  to  extend  into  the  center  of  that  tract,  that 
the  larger  and  darker  central  form  may  require  separation  as  a  geo- 
graphical race,  with  the  Elevated  Central  Tract  for  its  habitat.  The 
typical  form  in  that  case  would  be  restricted  to  the  Eastern  Desert 
Tract.  For  comparison  with  the  type  and  topo types  of  Sigmodon 
minimuSy  two  adults,  male  and  female,  taken  at  Igo's  Ranch,  at  the 
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northern  base  of  the  Huachuca  Mountains,  Arizona,  *  are  selected,  for 
the  reason  that  they  were  taken  at  nearly  the  same  season  of  the  year, 
the  type  having  been  taken  in  April  and  these  specimens  in  March, 
both  being  in  faded  winter  pelage.  The  coloration  of  the  Arizona 
specimens  is  much  darker.  The  upper  surface  is  composed  of  a  mix- 
ture of  plumbeous,  black,  gray,  and  ferruginous  colors,  the  underf ur 
being  plumbeous  black  and  the  overhair  black,  banded  with  brown 
and  rusty  white,  giving  a  coarsely  grizzled  aspect.  Under  surface 
tawny  ochraceous  buff.  Feet  rusty  grayish  white.  Ears  black  on  the 
anterior  portion  of  the  convex  surface;  residue  of  ear  with  the  hairs 
tipped  with  rusty  white.  Tail  brownish  black,  darkest  above.  Nine 
specimens  from  the  Santa  Cruz  Valley,  taken  during  November,  are 
in  fresh  pelage  and  darker,  ^^^th  less  rusty  than  those  taken  in  early 
spring.     For  measurements  see  p.  452 

Habits  and  local  distribution. — This  hairy-tailed  cotton-rat  lives  in 
open,  grassy  country  and  is  both  nocturnal  and  diurnal.  During 
excessively  dry  seasons  many  of  them  perish. 

SIGMODON  HISPIDUS  TEXIANUS  (Audubon  and  Bachman). 
TEXAS  OOTTON-RAT. 

Arvicola  texiana  Audubon  and  Bachman,  Quad.  N.  Am.,  Ill,  1853,  p.  229,  pi.  cxlvii, 

fig.  2  (original  figure  and  description). 
Sigmodon  hispidus  texianus,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  1894,  p.  175. — 

Bailey,  Proc.  Biol.  Soc.  Washington,  XV,  p.  105,  June  2,  1902  (part). — Miller 

and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  91  (Syst. 

Results  Study  N.  Am.  Mam.  to  close  of  1900);  XXXI,  Aug.  27,  1903,  p.  80 

(Syst.  Results  Study  N.  Am.  Mam.  during  the  years  1901  and  1902). 
Sigmodon  hispidtLS  berlandieri  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  II,  1889,  p.  180  (in 

text);  III,  1890,  p.  186  (in  part);  p.  224  (in  part;  as  to  Texas  specimens). 
[Sigmodon    hispidu^]  texensis  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,   1901,  p.  144 

(Synop.  Mam.  N.  Am.). 
Sigmodon  hispidus  berlandieri^  Bailey,  Proc.  Biol.  Soc.  Washington, XV,  p.  106  June  2, 

1902  (in  part;  as  to  specimens  from  Fort  Clark  and  otlier  portions  of  the  Middle 

Texan  Tract). 

Type-locality. — *'This  was  first  discovered  on  the  river  Brazos  and 
after\vards  seen  in  the  country  along  the  Nueces  and  Rio  Grande, 
where  cliapparal  thickets  afford  it  shelter.*' 

Geog^raphical  range. — Southern  Texas,  east  of  the  desert. 


o These  8p<»cimens  are  referred  to  by  Mr.  W.  W.  Price  in  the  Bulletin  of  tlie  American 
Museum  of  Natural  History,  New  York  (VII,  1895,  p.  221),  as  follows:  "A  cotton-rat,  prob- 
ably of  this  species  [i.  e.,  Sigmodon  hispidus  arizonae.  Meams],  is  found  at  Igo\s  ranch,  at  the 
north  end  of  the  Huachuca  Mountains.  It  was  said  to  be  common  in  a  moist  garden  plot. 
However,  I  had  no  opportunity  of  visiting  the  place.*'  Mr.  Price  collwt^d  a  small  series  of 
S.  hispidus  arizonte  at  Fairbank,  on  the  San  Pedro  River,  only  a  few  miles  from  Igo's  ranch, 
and  naturally  supposed  the  cotton-rats  of  the  two  places  to  bt»  of  the  same  species.  It  is 
interesting  to  find  these  two  species  living  practically  together  here  and  also  in  the  Yaqui 
River  valley. 
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Description, — Externally  this  species  may  be  readily  distinguished 
from  the  preceding  (Siffmodon  minimus)  by  its  grayish-white  under- 
siirface,  the  finer  grizzle  of  its  upper  surface,  its  less  blackish  tail,  and 
considerably  larger  size.  The  skull  of  minimus  may  be  immediately 
recognized  by  the  characters  pointed  out  above.  Specimens  of  Sig- 
modon  hispidus  texianus,  taken  at  Fort  Clark,  Kinney  Coimty,  Texas, 
near  the  upper  Nueces  River,  may  be  regarded  as  typical  of  this- 
form.  They  are  a  little  paler  than  those  from  Brownsville,  near  the 
mouth  of  the  Rio  Grande.  The  upper  surface  is  yellowish  brown, 
finely  mixed  with  black  and  dull  grayish.  The  coloration  is  quite 
uniform,  though  there  is  less  black  on  the  sides  than  above.  Under- 
surface  grajnsh  white,  the  long  white  overhair  permitting  the  gray 
underfur  to  show  between  them.  The  underfur  is  plumbeous  above, 
much  paler  than  in  S,  minimus.  Tail  brownish  black  on  upper  lon- 
gitudinal third,  dirty  grayish  elsewhere,  duller  above  as  the  coat 
fades.  The  feet  are  grayish  white.  Length,  250  mm.;  tail,  100;  ear 
from  crown,  12.5;  hind  foot,  32.     Skull,  32  by  19  mm.« 

Remarlcs. — Dr.  J.  A.  Allen  ^  has  clearly  shown  the  vaUdity  of  the 
subspecific  characters  of  the  Texas  cotton-rat,  and  has  also  shown 
that  it  is  the  animal  described  as  Arvicola  texiaiui  by  Audubon  and 
Bachman. 

SIGMODON  HISPIDUS  BERLANDIERI  (Baird). 
EASTERK  DESERT  OOTTOV-RAT. 

Sigmodon  herlandieri  Baird,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  VII,  1855,  p.  333; 

Mam.  N.  Am.,  1857,  p.  504  (part);  Rep.  U.  S.  Mex   Bound.  Surv.,  II,  Pt.  2, 

Mam.,  p.  46  (part). 
Siffmodon  hispidus  paUidus  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XX,  1898,  p.  405  (advance 

sheet  issued  Mar.  5,  1897). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Ilist., 

XXX,  No.  1,  Dec.  27,  1901,  p.  90  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of 

1900). 
Siffmodon  hispidus  herlandieri,  Bailey,  Proc.  Biol.  Soc.  Washington,  XV,  p.  106,  June  2, 

1902  (in  part)  (Synopsis  of  the  North  American  Species  of  Sigmodon). — Miller 

and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hisft.,XXXI,  Aug.  27,  1903,  p.  80  (Syst.  Resulte 

Study  N.  Am.  Mam.  during  the  years  1901  and  1902). 
[Siffmodon  hispidus]  palliduSy  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  U,  1901,  p.  145 

(Synop.  Mam.  N.  Am.). 
[Siffmodon]  hispidus  herlandieri,  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  227 

(Mam.  Mid.  Am.). 

Type-locality. — Left  bank  of  the  Rio  Grande,  opposite  the  initial 
Monument  (No  1),  and  about  six  miles  above  El  Paso,  Texas.  (Type, 
skin  and  skull.  Cat.  No.  iVWj  U.  S.  National  Museum.) 

Geographical  range. — Inhabits  the  edge  of  streams  flowing  through 
the  ancient  lake  basins  of  the  upper  Rio  Grande,  in  the  Eastern  Desert 
Tract. 


a  St»e  also  p.  4,52.               h  Bull.  Am.  Mus.  Nat.  Hist.,  II,  1889,  p.  175. 
30639— No,  56—07  m ^29 
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Flu.     111.      8l<«M«i|MiN     III!*. 

rini'«    III. RL  %Nt»i»  Kt. 

CBOWN  or  MOLAR  TfcKTH. 

a,    rrrnR    8i.ri».^;      b, 

UiWKR  BtMtfn, 


Description.  -Tliis  race  is  much  smaller,  paler,  and  player  than 
Sigmodon  hispidus  iexinnus  or  S.  h,  arizonx,  and  la<*les  their  bn)wn 
color,  which  is  replaced  by  fjray.  Above  soiled  grayish,  finely  mixed 
with  black.  Below  pure  white.  Tail  quite  hairy,  with  the  me<lian 
upper  surface  dusky.  Ear  much  larger,  actually  as  well  as  relatively, 
than  that  of  S.  h.  texianus.  1-^ength,  242  mm.;  tail  vertebra*.  1(W; 
ear  fmm  crown,  14;  hind  f(X)t,  30.  Skull 
(about)  30  by  IS  mm.  (See  also  p.  453).  The 
t<M.»th  are  shown  in  fig.  111. 

Comixiri/tons,  -This,  the  smallest  of  the  four 
geographical  races  of  Sigmodon  hi^pidus  found  on 
the  Mexican  line,  differs  from  the  alnuKst  e(|ually 
pallid  form  of  the  Western  l)es<»rt  iSignuHlonhiMpi^ 
duMfnmiruft)  in  l)eing  of  a  grayish  instea<l  t»f  a 
yellowish  color,  and  in  lacking  the  terminal 
ex|>ansi(m  of  the  nasals.  The  ci»tton-rat  of  the 
Klevated  Central  Tract  iS,  A.  ariznna )  is  m>  much 
larger  and  darker  than  either  of  the  dcM*rt  forms 
(berlandirri  and  trrmiru^)  that   further  comparison   is  unnei*exsar}\ 

SIQMODON  HISPIDUS  ARIZONA  Mearns. 
jjuzoir A  oorroir  kat. 

iSijfmor/on  hutpuhinnriTim^t  Mk\I{>h.  Hull  Am.  Mu^  Nnl.  IIiM  ,  II.  p  1^7,  Krl»  21.  tyvi 
(<in(nniil  il<wri|»tiotP  .\ij.kn.  Hull  Ami.  Mih  NhI  llf^l  .III.  IVM.  p.  jris  (in 
toxti:  V,  iSHi.  p  JS  (••  Our  H|M>4*iiiit'ti  fnmi  (trntiniltr*  |i>ii  tlir  Ya'pii  Kivrr|.  Xov. 
1(>"):  VII.  |.S!i.'i.  p  'JJO  irrifKiil  n'iiiitrk««  on  n  iIommi  •«|MN'niirn«i  lakfti  •!  Kairlnink. 
oil  thrSnii  INmIhi  Knrr.  An/4>iini  Mil  i  kh  niitl  Hkiin.  Tnir  |Wv%|  S«h<  NmI  IIi^  , 
XXX.  Ni»  I.  Um-  S:,  n«M.  p  '.«>  '^\nt  Hi^ilt*.  MihK  N  Am  Main  t«  rl«»«»  of 
It«l)»  .XX.XI.Atit'  -.7,  P.««,  p  sil  sx,i  |<rMiliH.stm!\  .\  Am  Mam  «iunii|r  tlio 
ymp.  P.MM  niHl  P«rji  H%iiM.  I'mm  Hh»I  .*%«•  \\  n^luUkMoti.  XV.  p  MM.  Jitrir  i, 
ytli,  ■.S\tit»p<.i<»of  thr  \«mli  .\iiiiTi«  nil  >p»-^  ir«.  iif  '^i/iiMMliiti 

[Sufnu*U*n  />iV"/''<!  'fi-i  Mfi.r.  Klllirl.  FVM  (ol  Mun  .  />.i|  NT.  II.  HN)1.  p  IH 
».*^\in»p   Mitiii    N    Ami  • 

\Sutuumiitu\  h'nfu.t  II  ii/i..ir.  r,  y.iAMn,  Kicltl  (\i|   MuH  ,/^m»\  Nt  ,  I\  .  ItHM.  p  'Z^  <  Maiii. 
.MmI    Am 
A'<iA/V/ij  «>f  iIm*  II. .|m  Itiiii.ui-« 
fu'-mt  nr  .tA-rii*  <i|  «>f  tlic  lI>iii!.tlN«i   Ilhliniin. 

TijfH-invaiif'f.  Alfalfti  lirlijs  on  the  Verde  Ki\er  at  F«irt  Venle, 
Yavapai  (\nnity,  Ari/ona.  {T\|h»,  skin  and  skull.  Cat.  No.  i;H» 
American  Musouin  of  .Nattiral  lli'^tnr\.^ 

(tto^jniphioil  ntmjt .  Iiiluilnts  ilii»  Klr\  titid  CrMttal  Trait  from  Ftirt 
Venle.  .Vri/^»na.  io  (iranado^.  in  Smota.  Mr\iio. 

Ihsvnpfinn,  ^|/JJ»  lnr;:«*.  CmImIjiIioij  durk»'l  tliaii  that  t»f  tlirdcM^rt 
fiirms  {j^tUnl't^  mid  fm/irwH  nti  cithtT  »»nlr  nf  ii-^  riin^<»,  luit  paler 
than  in  the  coa-^t  forms  /,  h/'./.v  /  "'•rt/''v  /*-r  w/iwv  eir  •.  Alnive 
liglit  yeUoHish  hro^in.  mi.xed  \%ith  a^li\.  liii«Mi  rather  sp(ititi;:ly  nith 
bla<*k:  Inflow  white;  |M»ltt;:e  eM»ry\\hrn»  pIuiuImmmis  at  ha^*;  tail 
dubky  above,  whitish  Im*Iow.     Kurs    latere,  oilihuUr,  r|i»th«Hl  with 
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bushy,  yellowish  brown  hairs  on  both  surfaces,  more  sparingly  out- 
side. Pelage  coarser  and  more  hispid  than  that  of  any  other  form  of 
this  species  on  the  Mexican  Line.  Length,  320  mm. ;  tail  vertebrae, 
120;  ear  from  crown,  18;  hind  foot,  36.  Skull,  40  by  22  mm.  in 
greatest  dimensions.  (See  also  p.  453.)  The  skull  is  high  at  the 
interorbital  region,  sloping  down  in  either  direction;  nasal  bones 
compressed  apically.     The  dentition  is  very  heavy.     (Fig.  112.) 


ah  c 

FlO.  112.— SlUMODON    HISPIDUS    ABIZONif-:.       SKULL    OF    TYPE.      O.   DORSAL    VIEW,    6,  VENTBAL    VIEW; 

C    LATERAL  VIEW. 

Remarks, — This  is  much  the  largest  representative  of  the  genus 
Sigmodon  found  within  the  United  States.  It  is  known  only  from  the 
Verde  River,  in  central  Arizona;  from  the  San  Pedro  River,  at  Fair- 
bank,  in  southern  Arizona;  and  from  Granados,  on  the  Yaqui  River, 
in  Sonora,  Mexico. 

SIGMODON  HISPIDUS  EREMICUS  Mearns. 

WE8TESN  DESERT  COTTON  RAT. 

Sigmodon  hispidus  eremietis  Mearns,  Proo.  U.  S.  Nat.  Mus.,  XX,  1898,  p.  504  (advance 

sheet  issued  Mar.  5,  1897;  original  description).— Miller  and  Reiin,  Proc.  Bost. 

Soc.  Nat.  Hist., XXX,  No.   1,  Dec.  27,  1901.  p.  90  (Syst.  Results  Study  N.  Am. 

Ma»n.  to  clase  of  1900):  XXXI,  Aug.  27,  19a3  (Syst.  Results  Study  N.  Am.  Mam. 

during  the  years  1901  and  1902).— Bailey,  Proc.  Biol.   Soc.  Washington,  XV, 

p.  107,  June  2,  1902  (Synopsis  of  the  North  American  Species  of  Sigmodon). 
[Sigmodon  hispidus]  eremicua,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  145 

(Synop.  Mam.  N.  Am). 
[Sigmodon]  hispidus  eremicuSy  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  227  (Mam. 

Mid.  Am.). 

Type-locality, — Colorado  River  bottom,  30  miles  below  Monument 
No.  204,  in  Sonora,  Mexico.  (Type,  skin  and  skull.  Cat.  No.  60319, 
U.  S.  National  Museum.) 

Oeoffraphical  range. — Inhabits  marshes,  alfalfa  fields,  and  brushy 
ground  in  the  vicinity  of  streams  in  the  Western  Desert  Tract. 

Description, — Size  medium.  Coloration  pallid  and  yellowish.  Up- 
per surface  yellow-brown  mixed  with  gray  and  darker  brown;  sides 
and  rump  tinged  with  ochraceous.  Under  surface  white,  the  gray 
undercoat  appearing  between  the  hairs.     Feet  grayish  white.    Tail 
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Description, — ^This  race  is  much  smaller,  paler,  and  grayer  than 
Sigmodon  hispidus  texianus  or  S,  h.  arizoTix,  and  lacks  their  brown 
color,  which  is  replaced  by  gray.  Above  soiled  grayish,  finely  mixed 
with  black.  Below  pure  white.  Tail  quite  hairy,  with  the  median 
upper  surface  dusky.  Ear  much  larger,  actually  as  well  as  relatively, 
than  that  of  S,  h.  texianus.  Length,  242  mm.;  tail  vertebrae,  103; 
ear  from  crown,  14;  hind  foot,  30.  Skull 
(about)  30  by  18  mm.  (See  also  p.  453).  The 
teeth  are  shown  in  fig.  111. 

Comparisons, — This,  the  smallest  of  the  four 
geographical  races  of  Sigmodon  liispidus  found  on 
the  Mexican  line,  differs  from  the  almost  equally 
pallid  form  of  the  Western  Desert  {Sigmodon  hispi- 
„       "  ^  diLS  eremicus)  in  being  of  a  grayish  instead  of  a 

Fig.   111.— Sigmodon  his-  ,,        .  ,         \  i     •        i      i  •  .1         .  •       1 

piDus  BEBLANDiERi.    ycliowisli   color,    auQ   in    lackmg    the   termmal 
CEowN  OF  MOLAR  TEETH,    expausiou  of  thc  uasals.     The  cotton-rat  of  the 

O,     UPPER      series;        b.  /  xJr^ximx/0     7  •  \-  1 

LOWER  SERIES.  Udevatcd  Central  Iract  (o.  a.  anzome)  is  so  much 

larger  and  darker  than  either  of  the  desert  forms 

{berlandieri  and  eremicus)  that  further  comparison  is  unnecessary. 

SIGMODON  HISPIDUS  ARIZONA  Mearns. 
AAIZOVA  OOTTOK-RAT. 

Sigmodon  hispidus  arizome  Mearns,  Bull.  Ain.  Mus.  Nat.  Hist.,  II,  p.  287,  Feb.  21, 1890 
(original  description). — Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  HI,  1891,  p.  208  (in 
text);  V,  1893,  p.  28  ("  One  specimen  from  Granados  [on  the  Yaqui  River],  Nov. 
16");  VII,  1895,  p.  220  (critical  remarks  on  a  dozen  specimens  taken  at  Fairbank, 
on  the  San  Pedro  River,  Arizona). — Miller  and  Reiin,  Proc.  Bost.  Soc.  Nat.  Hist., 
XXX,  No.  1,  Dec.  27,  1901,  p.  90  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of 
1900);  XXXI,  Aug.  27, 1903,  p.  80  (Syst.  Results  Study  N.  Am.  Mam.  during  the 
years  1901  and  1902). — Bailey,  Proc.  Biol.  Soc.  Washington,  XV,  p.  108,  June  2, 
1902  (Synopsis  of  the  North  American  Species  of  Sigmodon) . 

[Siffmodon  hispidus]  arizonm,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  144 
(Synop.  Mam.  N.  Am.). 

[Sigmodon]  hispidus  arizonXy  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  228  (Mam. 
Mid.  Am.). 
Kdhimi  of  the  Hopi  Indians. 
Tu'-sa  or  Ahr-me4d  of  the  Hualapai  Indians. 

Type-locality. — Alfalfa  fields  on  the  Verde  River  at  Fort  Verde, 
Yavapai  County,  Arizona.  (Type,  skin  and  skull,  Cat.  No.  if4i, 
American  Museum  of  Natural  History.) 

OeograpJiical  range. — Inhabits  the  Elevated  Central  Tract  from  Fort 
Verde,  Arizona,  to  Granados,  in  Sonora,  Mexico. 

Description. — Size  large.  Coloration  darker  than  that  of  the  desert 
forms  {pallidus  and  eremicus)  on  either  side  of  its  range,  but  paler 
than  in  the  coast  .forms  (hispidus ^  littoralisj  texianus y  etc.).  Above 
light  yellowish  brown,  mixed  with  ashy,  lined  rather  sparingly  with 
black;  below  white;  pelage  everywhere  plumbeous  at  base;  tail 
dusky  above^  whitish  below.    Ears  large^  orbicular,  clothed  with 
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bushy,  yellowish  brown  hairs  on  both  surfaces,  more  sparingly  out- 
side. Pelage  coarser  and  more  hispid  than  that  of  any  other  form  of 
this  species  on  the  Mexican  Line.  Length,  320  mm. ;  tail  vertebrae, 
120;  ear  from  crown,  18;  hind  foot,  36.  Skull,  40  by  22  mm.  m 
greatest  dunensions.  (See  also  p.  453.)  The  skull  is  high  at  the 
interorbital  region,  sloping  down  in  either  direction;  nasal  bones 
compressed  apically.     The  dentition  is  very  heavy.     (Fig.  112.) 


ah  c 

FlQ.  112.— SIGMODON    HISPIDUS    ABIZUN.I-:.       SKULL    OF    TYPE.       O.  DOBSAL    VIEW,    6,  VENTRAL    VIEW; 

C    LATERAL  VIEW. 

Remarks, — This  is  much  the  largest  representative  of  the  genus 
Sigmodon  found  within  the  United  States.  It  is  known  only  from  the 
Verde  River,  in  central  Arizona;  from  the  San  Pedro  River,  at  Fair- 
bank,  in  southern  Arizona;  and  from  Granados,  on  the  Yaqui  River, 
in  Sonora,  Mexico. 

SIGMODON  HISPIDUS  EREMICUS  Mearns. 

WESTERN  DESERT  COTTON  RAT. 

Sigmodon  kispidus  eremicus  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XX,  1898,  p.  504  (advance 

sheet  issued  Mar.  5,  1897;  original  description).— Miller  and  Reiin,  Proc.  Bost. 

&X!.  Nat.  Hist.,  XXX,  No.   1,  Dec.  27,  1901,  p.  90  (Syst.  Results  Study  N.  Am. 

Mam.  to  close  of  1900);  XXXI,  Aug.  27,  1903  (Syst.  Results  Study  N.  Am.  Mam. 

during  the  years  1901  and  1902).  -Bailey,  Proc.  Biol.   Soc.  Washington,  XV, 

p.  107,  June  2,  1902  (Synopsis  of  the  North  American  Species  of  Sigmodon). 
[Sigmodon  hispidus]  eremicus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  145 

(Synop.  Mam.  N.  Am). 
[Sigmodon]  hispidus  eremicus^  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  227  (Mam. 

Mid.  Am.). 

Type-locality. — Colorado  River  bottom,  30  miles  below  Monument 
No.  204,  in  Sonora,  Mexico.  (Type,  skin  and  skull.  Cat.  No.  60319, 
U.  S.  National  Museum.) 

Geographical  range. — Inhabits  marshes,  alfalfa  fields,  and  brushy 
ground  in  the  vicinity  of  streams  in  the  Western  Desert  Tract. 

Description. — wSize  medium.  Coloration  pallid  and  yellowish.  Up- 
per surface  yellow-brown  mixed  with  gray  and  darker  brown;  sides 
and  rump  tinged  with  ochraceous.  Under  surface  white,  the  gray 
undercoat  appearing  between  the  hairs.     Feet  grayish  white.     Tail 
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Genus  ORYZOMYS  Baird  (1887). 
Oryzomys  Baird,  Mam.  N.  Am.,  1857,  p.  458. 

Dentition,— I,  f  j;  M.  i   §  =  16. 

Type, —  ifus  pahtstris  Harlan. 

CTiara-cters, — Body  slender;  tail  long,  scaly,  and  somewhat  hairy; 
fore  foot  with  two  large  oval  palmar  and  three  small  rounded  di.q;ital 
tuberclas;  hind  foot  with  four  large  rounded  digital  tubercles  and  two 
plantar  tubercles,  a  small  rounded  one  near  the  outer  side  and  a  large 
elongate  one  near  the  inner  margin  posteriorly;  belly  not  white; 
incisors  without  grooves;  molars  with  tubercles  arranged  in  two  longi- 
tudinal rows;  skull  strongly  ridged  above  the  orbits. 

Remarks. — Two  species  of  OryzomySy  0.  palustris  texensis  Allen  and 
0.  aquaticus  Allen,  have  been  described  from  Texas.  We  did  not 
meet  with  them. 

ORYZOMYS  PALUSTRIS  TEXENSIS  AUen.a 
TEXAS  RICEFIELD  MOUSE. 

Oryzomys  paJtutris  texensis  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  p.  177,  May  31, 1894 
(original  description). — Merkiam,  Proc.  Wtishington  Acad.  Sci.,  Ill,  p.  276,  July  26, 
1901  (synonymy  and  footnote). — Miller  and  Reiin,  Proc.  B<xst.  Soc.  Nat.  Hi.st., 
XXX,  No.  1,  Dec.  27,  1901,  p.  94  (Syst.  Results  Study  N.  Am.  Mam.  to  close 
of  1900);  XXXI,  p.  84. 

[Oryzomys  palystris]  texensis,  Elliot,  F'ield  Col.  Mus.,  Z<k)1.  Ser.,  II,  1901,  p.  147 
(Synop.  Mam.  N.  Am.). 

Type-locdlity, — Rockport,  Aransas  County,  Texas. 

Geographical  range, — Southeastern  Texas,  in  the  lower  AustralZone. 

Description, — The  ori«^nal  description  reads  as  follows: 

Above  very  pale  yellowish  gray-brown,  varied  with  blackish  over  the  middle  of  the  dorsal 
region,  forming  an  indistinct  blackish  dorsal  band;  sides  yellowish  gray,  very  slightly  varied 
with  blackish  tipped  hairs.     Below  clear  grayish  whiU»,  the  fur  pluml)eous  at  base. 

Total  length  (of  type.  No.  UgJ,  <J  ad.,  Rcx^k port,  Texas,  Nov.  15, 1S93,  H.  P.  Attwater), 
277  mm.;  head  and  l)ody,  137;  tail  verU^brse,  140;  hind  foot,  30.5. 

S<»ven  adult  males  give  the  following,  based  on  collector's  measurements  taken  from 
fresh  specimens:  Total  length, "249  to  280,  averaging  264;  head  and  body,  122  to  146,  aver- 
aging 131 ;  tail  vertebrw,  122  to  140,  averaging  132;  hind  foot,  28.5  to  30.5,  averaging  30. 

This  is  simply  a  large  pallid  form  of  the  0.  palustris  group.  The  Rockport  series,  when 
compared  with  Louisiana  and  Florida  specimens  of  0.  palustris  natator  Chapm.,b  is  strik- 
ingly different  in  coloration,  about  as  different,  and  differing  much  in  the  same  way,  as  the 
Brown  Rat  (Mus  decumanus)  and  the  muskrat.  The  color  differences  are  much  less  when 
the  Rockport  series  is  compared  with  North  Carolina  sp(»cimens  (true  0.  palustris),  but  are 
still  very  appreciable,  while  the  size  is  much  larger. 

a  Doctor  Merriam  observes  (Proc.  Washington  Academy  of  Sciences,  III,  p.  276,  July  26, 
1901):  "I  am  unable  to  distinguish  Allen's  subspecies  texensis,  either  externally  or  by  the 
skulls,  from  0.  palustns  from  Raleigh,  North  Carolina,  and  Dismal  Swamp,  Virginia.  The 
brain  case  may  average  a  trifle  narrower,  but  the  diffen»nce  is  very  slight."  Doctor  Allen 
still  regards  the  form  as  a  recognizable  subspecies. 

6Se€  Bull.  Am.  Mus.  Nat.  Hist.,  V,  p.  44,  Mar.  17, 1893. 
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The  following  comparative  measurements  indicate  the  average  size  of  the  three  forms 
(measurements  in  millimeters): 


Form. 


Numl)er  of 
RpecimenB. 


O.  palustris  a i  5  f . 

O.  p.  ntUator  <» r>  ^f . 

0,p.texen9i8 '  if. 


Locality. 


Hind- 
foot. 


Raleigh,  North  Carolina 

Galneavllle,  Florida 

Rockport,  Texas 


o  Cf.  Chapman,  idem.,  p.  44. 

This  is  doubtle&s  the  large  pale  form  mentioned  by  Doctor  Coues  (Mon.  N.  Am.  Roden. 
1877,  p.  116)  as  occurring  at  Neoslio  Falls,  Kansas.  All  of  the  Oryzomya  thus  far  examined 
from  Brownsville,  Texas,  have  proved  to  be  0.  aquaiicus — a  very  different  species  from  any 
form  of  the  0.  palustris  group.  On  the  other  hand.  Corpus  Christi  Chapman,  1.  c,  p.  45) 
and  Rockport  specimens  have  all  proved  referable  to  what  is  here  termed  0.  p.  texensis. 

The  Rockport  series  numbers  29  specimens,  and  includes  young  of  various  ages,  middle- 
aged  specimens,  and-  eight  or  ten  that  are  fully  adult.  Two  were  taken  in  March,  one  in 
January,  and  the  rest  between  October  4  and  December  5.  One  (No.  65,  Coll.  H.  P.  Att- 
water)  is  exceptionally  rufescent.  This  is  the  single  example  mentioned  by  Mr.  Chapman 
(1.  c,  p.  45)  as  apparently  referable  to  his  0.  p.  naiaior.  (Bull.  Am.  Mus.  Nat.  Hist.,  VI, 
1894,  p.  276.) 

The  Texas  form  is  probably  subspecifically  distinct  from  Oryzomys 
palustris,  I  have  recently  compared  a  series  of  topotypes  of  palustris 
from  New  Jersey  with  series  from  Virginia  and  South  Carolina,  the 
latter  practically  topotypes  of  Arvicola  oryzivora  Bachman  (=Ory" 
zamys  palustris  oryzworus,  Rhoads)**,  and  find  the  northern  form  to  be 
distinguishable  from  the  others  by  its  smaller  ears  (almost  as  small  as 
those  of  natator  from  Florida),  more  grizzled  pelage  above  and  below, 
slightly  shorter  tail,  and  more  robust  skull.  If  not  the  subspecies  tex- 
ensisy  the  Ricefield  mouse  of  Texas  must  be  called  Oryzomys  palustris 
oryzivorus  (Bachman\ 

ORYZOMYS  AQUATICUS   Allen. 

ALLEH  RIOEFIEU)  MOUSE. 

Oryzomys  aquaticus  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  p.  289,  June  30,  189^ 
(original  description). — Merriam,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  277,  July 
26,  1901  (Synopsis  of  the  Rice  Rats  [genus  Oryzomys]  of  the  United  States  and 
Mexico). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
1901,  p.  92  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900).— Elliot,  Field 
Col.  Mus..  Zool.  Ser.,  II,  1901,  p.  146,  fig.  32  (skull  and  teeth). 

Type-locality. — Brownsville,  Cameron  Count}',  Texas. 

Geographical  range. — Subtropical  zone,  in  the  Taniaulipan  Tract, 
southeastern  Texas. 

Description. — Size  large;  tail  long;  upper  parts  yellowish  brown; 
under  parts  buff;  tail  brown  above,  j^ellowish  below.  Total  length, 
290  mm. ;  tail  vertebra^,  150;  hind  foot,  33.     Skull  massive,  high  inter- 


o  American  Naturalist,  XXXVI,  No.  428,  August,  1902.  p.  662. 
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orbitally,  with  a  heavy  supraorbital  ridge  extending  to  the  occiput ; 
occipito-nasal  length,  36  mm.;  zygomatic  breadth,  20;  tooth-row,  5. 
This  species  may  be  instantly  distinguished  from  texensis  by  its 
yellowish  instead  of  grayish  belly,  and  its  generally  yellower  colora- 
tion and  larger  size. 

Genus  REITHRODONTOMYS  Giglioli  (1878). 

Musy  Audubon  and  Baghman,  Journ.  Acad.  Nat.  Sci.  Phila.,  VTII,  1842,  p.  307. 

HesperomySf  Waqneb,  Wiegm.  Arch.,  1843  (2),  p.  51. 

Reithrodon,  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.,  1853,  pp.  410, 413. — Baird,  Mam. 

N.  Am.,  1857,  p.  447  (not  of  Waterhouse). 
Reithrodontomys  Giolioli,  Ricer.  intora.  alia  distrib.  geog.  gener.,  1873,  p.  60. 
OchetocUm  Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  184. 

Description, — Externally  similar  to  Peromyscus.  Size  small.  Tail 
usually  long  and  scantily  coated  with  hair  (fig.  115c).  Feet  as 
shown  in  fig.  115a,  6.  The  molar  teeth  (fig.  115  d  to  gr)  resemble 
those  of  Peromyscus,  but  the  upper  incisors  differ  in  being  strongly 
grooved  (fig.  115^,  i). 

Seven  forms  of  this  genus  inhabit  the  region  contiguous  to  the 
Mexican  Boundary  Line.  Five  of  these  occur  commonly  on  the  line; 
one  in  Sonora,  150  miles  south  of  the  line,  and  one  in  the  Chiricahua 
Mountains,  Arizona,  about  25  miles  north  of  it.  These  forms  may  be 
considered  as  belonging  to  two  groups,  one  of  which  contains  three 
long-tailed,  reddish  forms  of  the  so-called  mexicaniLS  group  (Reithro- 
dontomys  mexicanus,  R,  laceyi,  and  R,fulvesce7is),  the  other  four  more- 
grayish,  short-tailed  forms  of  the  megaloti^s  group  {R,  megalotis,  R, 
megalotis  deserti,  R.  arizonensis,  and  R,  longicavda) .  Dr.  J.  A.  Allen, 
in  a  recent  paper  on  the  genus  Reithrodontomys,^  considered  the  four 
forms  of  the  megalotis  group  as  constituting  three  species  (R,  mega- 
lotis, R.  arizonensis,  and  R.  longicauda) ,  smd  one  snhspecios  (R.  megor- 
lotis  deserti).  I  have  followed  him  in  this  for  the  reasons  that  I  have 
seen  no  specimens  of  R.  arizonensis,^  or  of  intergrades  between  R. 
megalotis  deserti  and  R.  longicauda,  though  I  strongly  suspect  that  the 
form  from  southern  California,  recognized  by  Doctor  Allen  imder  the 
name  of  Reithrodontomys  longicauda  pallidus  (Rhoads) ,  actually  repre- 
sents, in  part,  intergrades  between  R.  longicauda  and  R.  m.  deserti, 
the  remaining  specimens  tabulated  being  true  R.  longicauda  (espe- 
cially those  from  the  Coast  Range  Mountains,  Jacumba,  Nachoguero 
Valley,  Cameron's  Ranch,  San  Isidro,  Jamul  Creek,  Dulzura,  and 
Santa  Isabel)  and  R.  m.  deserti  (as  those  collected  by  Mr.  Holzner, 
at  Seven  Wells  and  Gardner's  Laguna  certainly  are) .  In  fact,  while  it 
is  certain  that  Mr.  Rhoads  described  as  Reithrodontomys  pallidum  a 
specimen  from  Santa   Isabel,  California,  which  is  indistinguishable 

a  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  pp.  107-143,  May  21,  ISOri. 

b  It  is  possible  that  this  represents  a  connecting  form  l)etween  the  mexicanns  and  mtga- 
lotis  groups. 
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from  topotypes  of  Baird's  Reithrodontoimjfi  lon^cauda,  his  R,  paUidus 
thus  becomings  a  complete  synonym  of  R.  longicaudaj  it  is  equally  plain 
that  Allen's  pallidus  is  thoroughly  composite,  his  table  of  157  speci- 
mens embracing  series  of  true  longicauda  and  typical  desertij  which  I 
myself  examined  and  measured  in  the  field,  from  several  localities  on 
the  Colorado  Desert  and  the  Pacific  slope,  west  of  the  Coast  Range, 
as  well  as  specimens  from  the  San  Bernardino  Valley  and  other  locali- 
ties, which  perhaps  represented  intergrades  between  the  form  of  the 
interior  desert  region  (/?.  w.  deserti)  and  that  of  the  Pacific  Coast  strip 
(/?.  longicanda) .  I  regard  it  as  probable  that  the  four  forms  of  the 
R,  megalotis  group,  named  above,  will  eventually  be  proved  to  be 
conspecific,  in  which  case  the  latter  three  (arizonensis^  deserti^  and 
longicauda)  will  have  to  stand  as  subspecies  of  Reithrodontomys  mega- 
lotis (Baird),  which  was  the  first  one  named. 

The  several  forms  of  this  genus  known  from  the  region  of  the  Bound- 
ary may,  perhaps,  be  identified  by  reference  to  the  following 

KEY   TO  REITHRODONTOMYS    FOUND   ON   THE   MEXICAN    BOUNDARY. 

a.  Total  length  more  than  150  mm. 

6.  Total  length  less  than  170  mm.     Above  yellowish  brown  mixed  with  black,  but  with- 
out a  darker  vertebral  area;  sides  faintW  f uUoxifi.  .Reithrodontomys  laceyi  (p.  458). 
66.  Total  length  more  tlian  170  mm. 

c.  Length,  178  mm.;  tail  vertebrae,  99;  ear,  12.  Above  grayish  brown  with  a  yellow- 
ish wa.sh;  sides  strong  yellowish  fulvous;  below  dull  whitish. 

Reithrodontomys  mericanus  intermedius  (p.  457). 
cc.  Length,  172  mm;  tail  vertebrie,  99;  ear,  14.     Above  pale  yellowish  brown,  lined 
with  black,  with  a  blackish  median  area;  sides  light  yellowish;  l)elow  white. 

Reithrodontomys  fulvescens  (p.  459). 
CM.  Total  length  less  than  150  mm. 

d.  (/oloratitm  pale,  above  yellowish  gray,  lined  with  darker,  and  more  fulvous  on 
sides. 
e.  Tail  one-half  the  total  length ;  color  alx)ve  yellowish  gray,  considerably  mixed 

with  blackish;  pelage  full  and  soft Reithrodonlomys  megalotis  (p.  460). 

ee.  Tail  more  than  half  the  total  length;  color  above  yellowish,  but  little  mixed 
with  darker;  pelage  short  and  somewhat  harsh. 

Reithrodontomys  megalotis  deserti  (p.  462). 
dd.  Coloration  dark;  above  yellowish  brown,  lined  with  blackish,  with  a  darker 
median  dorsal  area. 
/.  Length,    148  mm.;  tail  vertebrae,  77;  hind  foot,  17.    Top  of  head  grayish 

brown Reithrodontomys  longicavda  (p.  464). 

ff.  Length,  149;  tail  vertebrae,  78;  hind  foot,  17.    Top  of  head  reddish  brown. 

Reithrodontomys  arizonensis  (p.  459). 

REITHRODONTOMYS  MEXICANUS  INTERMEDIUS  Allen. 

TAKAUIJFAS  HARVEST-KOTTSE. 

Reithrodontomys  mericanus  intermedius  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  p.  136, 
May  21,  1895  (original  description);  VIII,  1896,  p.  236  (in  text).— Miller  and 
Reiin,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dim;.  27,  1901,  p.  99  (Syst. 
Kesults  Study  N.  Am.  Mam.  to  close  of  1900). 
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Ochetodon  mexieaniu ^  Aui.RSf  Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  p.  223,  Apr.  29,  1891, 

(Bee  County,  Texas;  Santa  Teresa,   Tamaulipas). — ^Thomas,   Proc.  Zool.    Soc. 

Lond.,  1888,  p.  447  (Duval  County,  Texas). 
[Reithrodanlomys]  (mexicanius)  intermedivSf  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901, 

p.  153  (Synop.  Mam.  N.  Am.). 
S[eitkrodc7Uomy8]  mlexicanus]  irUermediuSf  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  IV, 

1904,  pp.  257  and  264  (Mam.  Mid.  ^m)- 

Type-locality, — Brownsville,  Texas.  (Type,  skin  and  skull,  in  the 
American  Museum  of  Natural  History,  New  York.) 

Geographical  distribution. — Tropical  zone  of  northeastern  Mexico 
and  adjacent  part  of  Texas,  extending  up  the  Gulf  coast  as  far  as 
Corpus  Christi.  In  the  interior  of  Texas,  represented  by  Reiihro' 
dontomys  laceyi  Allen. 

The  following  is  the  original  description: 

Description. — Similar  in  size  and  proportions  to  R.  mexieanuSf  but  very  much  paler. 

Adult. — Above  grayish  brown,  washed  with  pale  yellowish,  varied  slightly  with  darker 
hairs  over  the  median  area  of  the  back,  lighter  on  the  sides,  and  becoming  more  yellow 
along  the  lateral  line.  Below  white,  the  hairs  plumbeous  at  base  and  broadly  tipped  with 
white.  Ears  brown,  darker  toward  the  margin  on  the  outer  surface,  thinly  haired,  the 
very  short  hairs  on  the  apical  third  of  the  inner  surface  rufous.  Feet  soiled  white.  Tail 
dusky,  nearly  unicolor  (the  lower  surface  a  little  lighter  than  the  upper),  nearly  naked,  the 
annuli  nearly  always  conspicuously  visible. 

Young. — Paler  and  more  nearly  uniform  above,  with  less  of  the  pale  fulvous  wash; 
beneath  with  less  white  to  the  tips  of  the  hairs;  the  du.sky  earmark  more  conspicuous. 

Mexururements. — Type,  9  ad.:  Length,  194;  tail  vertebrae,  108;  hind  foot,  21;  ear  (from 
skin),  13;  ratio  of  tail  vertebra?  to  total  length,  54.6 

Fifteen  specimens  from  Brownsville,  Texas,  measure:  Length,  178  (160-198);  tail  ver- 
tebrap,  98.7  (90-110);  hind  fcwt,  20  (19-21);  ear  (from  skin),  12  (11-13);  ratio  of  tail  ver- 
tebra to  total  length,  .55.5  (53-58.5).     (Bull.  Am.  Mus.  Nat.  Hist.,  VII,  1895,  p.  136.) 

REITHRODONTOMYS  LACEYI     Allen. 
LAOET  HARVEST-KOTTSE. 

Reithrodoniomy/t  laceyi  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  p.  235,  Nov.  21, 
1896  (original  description). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist., 
XXX,  No.  1,  Dec,  27,  1901,  p.  97  (Syst.  Results  Study  N.  Am.  Mam.  to  the 
close  of  1900). 
Reithrodontomys  mericanus  intermedium  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  p. 
136,  May  21,  1895,  (in  part);  1896,  p.  66  (neighlwrhood  of  San  Antonio,  Texas). 
[ReithrodoTitomys]  laceyi,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  153  (Synop. 

Mam.  N.  Am.). 
Type-locality. — Watson's  Ranch,  15  miles  south  of  San  Antonio, 
Texas.     (Type,  skin  and  skull,  in  the  American  Museum  of  Natural 
History,  New  York.) 

Geographical  range. — Lower  Sonoran  Zone  of  the  Middle  Texas 
Tract. 

The  following  is  the  original  description: 

Description. — Above  yellowish  brown,  strongly  mixed  with  blackish,  the  black-tipped 
hairs  increasing  in  abundance  toward  the  median  line  without,  however,  forming  a  distinct 
dorsal  area  genenilly  an  indistinct  fulvous  lateral  line,  varying  in  distinctness  according  to 
the  season.     Below  grayish  white,  the  fur  plumbeous  at  base  and  tipped  broadly  with 
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whitish.  Feet  dull  soiled  white;  ears  large,  thinly  haired,  brown  externally,  yellowish 
brown  internally.  Tail  long,  divStinctly  bicolor,  tlie  upper  third  dull  brown,  the  rest  soiled 
grayish  white,  covered  witli  fine  short  hairs,  which  form  a  slight  pencil  at  tip. 

The  young  are  darker  with  le-<w  fulvous. 

In  the  new  full  coat  the  fulvous  tint  Is  stronger,  the  lateral  line  broader  and  brighler,  and 
the  lower  surfac<^  whiter.     In  worn  breeding  pelage  the  tints  are  all  paler. 

Meas^irements. — ^Typo  specimen,  ^  ad.:  total  length,  1/56;  tail  vertebrae,  89;  hind  foot, 
19;  ear  (from  skin),  12. 


6  males . . . 
5  females  . 


J.ength. 


158  (142-165) 
152  (140-156) 


Tail  vprtebrro,       Ilindfoot. 


90  (84-100) 
&')(79-«9) 


(Bull.  Am.  Mus.  Nat.  IIi.st.,  VIII,  189(),  p.  235.) 


REITHRODONTOMYS  FULVESCENS    Allen. 


19  (18-19.5) 
18,5  (16?-19) 


80N0RAK  EABVE8T-K0TI8E. 

Beithrodorvtomys  mexicanus  fvlvescens  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  p.  319, 
Nov.  7,  1894  (original  description). 

Reithrofloniomys  fuhescenSf  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  p.  138,  May  21, 
1895,  ( 10  miles  south  of  Opasura,  Sonora,  Mexico);  VII,  Art.  VI,  June  29,  1895, 
p.  235.— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
1901,  p.  96  (Syst.  Results  vStudy  N.  Am.  Mam.  to  close  of  1900). 

Rleithrodontomyfi]  m[ejicanus]fuh'e8cenSf  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904, 
pp.  257  and  2(>4  (Mam.  Mid.  Am.). 

Type-locality. — Ten  miles  south  of  Oposura,  Sonora,  Mexico,  in  the 
valley  of  the  Yaqiii  River.  (Type,  skin  and  skull,  in  the  American 
Museum  of  Natural  History,  New  York.) 

Geographical  range, — Basin  of  the  Yaqui  River,  Sonora,  Mexico. 
Lower  S(moran  (and  Tropical?)  Zone. 

The  following  is  the  original  description: 

Description. — Ahove  yellowish  brown,  more  or  less  heavily  lined  with  black;  a  bright, 
strongly  marked  fulvous  lateral  line;  Ix^low  whitish,  the  basal  two-thirds  of  the  pelage 
plumbeous;  ears  dusky  externally,  nisty  within,  well  clothed  with  fine  short  hairs;  tail 
indistinctly  bicolor,  pale  brovm  above,  lighter  below,  sparsely  haired,  but  the  hairs  pretty 
thoroughly  concealing  the  annulations;  feet  soiled  white,  heels  sparsely  covered  as  far  as 
the  first  tubercle  with  fine  short  hairs. 

Measurements. — Total  length  (type),  183  mm.;  tail  vertebrae,  102;  hind  foot,  19;  ear,  14. 
Average  of  three  adults  (2  males,  1  female):  Total  length,  172;  tail  vertebrae,  99;  hind  foot, 
19.3;  ear,  14.7.     (Bull.  Am.  Mus.  Nat.  Hist.,  VI,  1894,  p.  319.) 

This  [species]  is  represented  by  three  adult  specimens  taken  by  Mr. 
B.  C.  Condit  at  Oposura,  Sonora,  May  31  and  June  1,  1894. 

REITHRODONTOMYS  ARIZONENSIS  Allen. 

OHIRIOAHirA  KOXnfTAIK  HARVEST -KOTTSE. 

Reiihrodontomys  arizonemfis  Allen,  Bull.  Am.  Mus.  Nat  Hist.,  VH,  p.  134,  May  21, 
1895  (original  description);  VII,  p.  235,  June  29,  1895  (Rcx-k  Creek,  Chiricahua 
Mountains,  altitude  about  8,000  feet). — Miller  and  Keiin,  Proc.  Bost.  Soc.  Nat. 
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Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  96  (Syst.  Results  Study  N.  Am.  Mam.  to 

close  of  1900). 
ReithrodorUomyalonffieauda,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  1894,  p.  320  (in  text). 
[ReUhrodorUomys]  arizonensis,  Eixior,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  153 

(Synop.  Mam.  N.  Am.). 

Type-locality, — Rock  Creek  in  the  Chiricahua  Mountains,  Cochise 
County,  Arizona  (altitude,  8,000  feet).  (Type,  skin  and  skull,  in  the 
American  Museum  of  Natural  History,  New  York.) 

Geographical  range, — Known  only  from  the  type-locality. 

The  following  is  the  original  description: 

Description. — AduU. — Above  brown,  lined  with  black,  and  washed  with  reddish  fuWous, 
including  the  whole  top  of  the  head;  middle* of  back  slightly  darker  than  rest  of  the  dorsal 
surfac^^;  fulvous  of  sides  strongly  golden,  forming  a  prominent  broad  lateral  line,  extend- 
ing from  the  cheeks  to  the  tail.  Below  grayish  white,  the  fur  plumbeous  at  base,  with  a 
rust-colored  patch  on  the  breast.  Ears  blackish*,  particularly  along  the  outer  border  above; 
feet  soiled  white;  tail  nearly  naked,  indistinctly  bicolor,  dusky  on  the  dorsal  surface,  gray 
below. 

Young. — Grayish  brown  above,  ashy  plumbeous  l»low.  Tail  sparsely  haired,  the  hairs 
only  partly  conC'Caling  the  annulations. 

Measurements. — Type:  Length,  152;  tail  vertebrae,  78;  hind  foot,  18;  ear,  13;  ratio  of 
tail  vertebrae  to  total  length,  51.3.  Four  adults  measure:  Length,  149  (145-152);  tail 
vertebrae,  78  (74-^);  hind  foot  17  (ir>-18);  ear,  13  (12.5-14). 

This  species  finds  its  nearest  relative  in  R.  longicavda  of  California,  from  which  it  differs 
n  more  reddish  coloration,  particularly  on  the  head.  In  size  it  is  also  considerably  above 
the  average  of  R.  longiea^tda.  Geographically  the  two  forms  are  widely  separated,  so  far 
as  known  R.  longicauda  not  being  found  east  of  the  San  Jacinto  Mountains  in  southern  Cali- 
fornia.    (Bull.  Am.  Mus.  Nat.  Hist..  VII,  1895,  p.  134). 

REITHRODONTOMYS  MEGALOTIS  (Baird). 
BIG-EARED  HARVEST -KOTISE. 

Reithrodon  megalotis  Baird,  Rep.  Pacific  Railroad  Surv.,  VIII,  1857,p.451,pl.LXXXiv, 
fig.  4  (skull);  Rep.  U.  S.  and  Mex.  Bound.  Surv.,  II,  Pt.  2,  Mam.,  1850,  p.  43,  pi. 
XLVii,  fig.  4  (structural  details) ;  pi.  lxx,  fig.  6  (stnictural  details).  Between  Janos, 
Chihuahua  and  San  Luis  Springs  (=  Lang's  Ranch),  Grant  County,  New  Mexico. 

Reithrodontomys megalotis,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  1894,  p.  320  (Fairbank, 
Arizona);  VII,  p.  234,  Juno  29,  1895  (Fairbank  and  San  Bernardino  Ranch,  Ari- 
zona); VII,  p.  125,  May  21, 1895  (monograph  of  Reithrodontomys).— Miller  and 
Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 1901,  p.  98  (Syst.  Results 
Study  N.  Am.  Mam.  to  close  of  1900). 

[Reithrodontomys]  megalotis,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  151  (Synop. 
Mam.  N.  Am.);  IV,  1904,  p.  259,  fig.  "  43"  (skull),  fig.  "  xli"  (animal).  (Mam. 
Mid.  Am.). 

Type-locality. — ^Janos  Plain,  on  wagon  road  between  Janes,  Chi- 
huahua, and  San  Luis  Springs  (Monument  No.  66) ,  Grant  County,  New 
Mexico.    (Type,  skin  and  skull,  Cat.  No.  i  ?| ? ,  U.  S.  National  Museum.) 

Geographical  range. — Sonoran  Zone  of  the  Elevated  Central  Tract. 
Dr.  J.  A.  Allen  has  recorded  the  capture  of  this  harvest  mouse  at 
Silver  City,  New  Mexico;  at  Fairbank,  Fort  Huachuca,  and  St. 
Thomas,  Arizona,  and  at  other  places  not  far  from  the  Mexican  Line. 
Found  it  as  far  east  as  Monument  No.  15. 
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Description, — Form  stout.  Average  measurements  of  four  adults 
(3  males  and  1  female):  Length,  141  mm.;  tail  vertebrae,  70.3;  ear 
from  crown,  11.7;  length  of  hind  foot,  17.2;  skull  (fig.  114),  21  by  11.2. 
Pelage  long  and  soft;  tail  and  ears  rather  hairy.  Above  yellowish 
gray,  with  the  hairs  ringed  with  darker,  and  broadly  pointed  with 
blackish  in  the  median  dorsal  area;  sides  more  fulvous;  chest  some- 
times with  a  small  rust-colored  spot;  feet,  and  imder  surface,  white, 
the  hairs  gray  at  base;  tail  bicolored,  drab  above  and  white  below; 
ears  externally  drab,  mixed  with  a  few  reddish  and  hoary  hairs,  inter- 
nally scantily  coated  with  reddish  hairs,  which  form  a  tuft  at  ante- 
rior base  of  ear;  whiskers  colorless,  reaching  to  shoulders. 


a  b  c 

Fig.  114.— Reithbodontomys  m  eoalotis.    Skull,    o,  doesal  view;  6,  ventral  view; 

c,  lateral  view. 

Remarks. — The  above  description  of  tliis  small  mouse  is  based  on 
four  adults,  taken  near  the  type-locality,  April  7  to  29,  1892.  Typical 
megalotis  was  found  by  us  at  only  two  points :  A  single  specimen  was 
taken  east  of  the  Mimbres  Valley,  in  New  Mexico,  near  Monument 
No.  15,  about  50  miles  west  of  the  initial  Monument;  and  three  were 
afterwards  taken  at  the  Upper  Comer  Monument,  about  100  miles 
west  of  the  Rio  Grande,  and  almost  due  north  of  Janos — the  place 
where  the  species  was  first  discovered  by  Dr.  C.  B.  Kennedy,  of  the 
old  Mexican  Survey,  under  Major  Emory.  We  did  not  succeed  in 
getting  any  more  specimens  of  the  genus  lieithrodontomys  imtil  the 
survey  party  reached  the  Colorado  River,  whence  it  was  abundant 
to  the  edge  of  the  Pacific  Ocean. 

Meti^urement  of  3  specimens  of  ReithrodorUomys  megalotis. 


Museum  num- 
bers. 

i 

h 

2 

Locality. 

Date. 

1 

1 

1 
Sex  and  | 
age. 

1 

jC 

u 
5 

o 
mm. 

> 

mm. 

•d 

c 

d 

5 

3 

^ 

U 

1892. 

1 
1 

mm. 

mm. 

2136.5            37080 

i&v) 

Monument    No.    l.'»,   about    50 
miles  west  of  Kl  Paso. 

Apr.     7 

'ad. 

137 

72 

17.0 

11.5 

21162            37081 

1701 

Monument   No.  40.  about    100 
miles  west  of  El  Paso. 

Apr.  26 

/ad.     1 

140 

66 

17.0 

12.0 

21163             37082 

1702 

do 

....do... 

9  ad. 

145 

73 

18.5 

11.5 
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REITHRODONTOMYS  MEGALOTIS  DESERTI  Allen. 
DESERT  HARVEST-KOTTBE. 

Reithrodontomys  megalotis  deaerii  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  p.  127,  May 
21,  1895  (original  description). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist., 
XXX,  No.  1,  Dec.  27,  1901,  p.  98  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of 
1900). 

[ReiihrfidonUmiys  megalotis]  paUiduSy  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901, 
p.  152  (part)  (Synop.  Mam.  N.  Am.). 

[EeUhrodontomys  longicaudua]  paUiduSf  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p. 
622  (part)  (Mam.  Mid.  Am.). 

Type'locality. — Oasis  Valley,  Nye  County,  Nevada. 
Geographical  range, — From  southern  Nevada  and  Inyo  County,  Cali- 
fornia, south  to  the  mouth  of  the 
Sonora,    and 


Colorado    River, 
Lower  California. 

Description. — Slightly  smaller 
than  R.  megalotis,  with  a  longer 
tail;  color  paler;  pelage,  shorter 
and  harsher.     (Fig.  115.) 

Measurements, — Average  of  1 0 
adult  males:  Total  length,  140 
mm.;  tail  vertebrae,  75;  hind 
foot,  18;  ear  from  crown,  11.35. 
Average  of  10  adult  females: 
Total  length,  144  mm.;  tail  ver- 
tebra^, 75;  hind  foot,  17.7;  ear 
from  crown,  11.7. 

RemarJcs,  —  Forty  specimens 
taken  along  the  Colorado  River 
during  March,  1894,  exhibit  but 
slight  individual  and  age  varia- 
tions. Adults  are  all  pure  white 
below,  excepting  a  few  that  have 
clay-colored  pectoral  patches. 
They  vary  some  in  the  intensity 
of  the  yellowish  color  of  the  up- 
per surface.  Those  that  are 
immature  are  less  yellowish  than 
adults,  and  half-grown  young  are  drab-gray  above,  grayish  white 
below.  A  smaller  series  from  Salton  and  New  rivers,  on  the  Colorado 
Desert,  taken  during  April,  closely  resemble  those  from  the  Colorado, 
but  are  a  shade  paler  and  more  grayish. 

I  am  indebted  to  Dr.  C.  Ilart  Merriam  for  the  opportunity  of  exam- 
ining a  large  series  of  topotypes  and  the  type  of  this  subspecies  from 
Oasis  Valley,  Nye  Count5%  Nevada.  These  differ  from  those  taken 
by  ourselves  along  the  Colorado  River,  from  Yuma  to  the  Gulf  of  Cali- 
fornia^ and  thence  westward  across  the  Colorado  Desert,  in  being  of  a 


c  h 

Fig.  U5.— Reithrodontomys  m.  deserti.    o,  hind- 
foot;  6,  forefoot;  c,  tail;  d,  outer   lateral 

VIEW  OF  LOWER  MOLARS;  €,  SAME  OF  UPPER 
molars;  /,  CROWNS  OF  UPPER  MOLARS;  Q,  CROWNS 
OF  LOWER  molars;  h,  LOWER  INCISORS;  i,  UPPER 
INCISORS. 
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paler,  dusty,  grayish  color  and  in  having  more  hairy  tails,  the  hairs 
concealing  the  caudal  annuli.  Those  from  the  Colorado  River  are 
almost  as  pale,  but  have  a  more  yellowish  coloring.  An  extreme 
specimen  (Cat.  No.  60157,  U.S.N.M.),  from  the  Colorado  at  Monu- 
ment No.  204,  is  of  a  yellowish  rust-color,  almost  exactly  intermediate 
in  coloration  between  the  type  of  R,  megalotis  deserti  and  a  specimen 
of  the  R,  mexicanus  group  from  Mazatlan,  Mexico,  and  suggests  an 
affinity  between  the  R,  mexicanus  and  R,  megalotis  groups. 

Habits  and  local  distribution, — In  March,  1894,  we  found  the  desert 
harvest-mouse  abundant  along  the  Colorado  River  from  Yuma  to  the 
Gulf  of  California.  Its  favorite  home  was  amongst  the  dense  growth 
of  arrowwood  that  covers  so  large  an  extent  of  the  Colorado  bottom 
lands.  On  the  Colorado  Desert  a  few  were  taken  at  Seven  Wells  and 
Gardners  Laguna,  on  the  Sal  ton  River,  in  liower  California,  in  April, 
1894.  Females  taken  April  15  and  20,  1894,  would  have  given  birth 
to  4  young  each. 

Record  and  measurements  of  39  specimens  of  Jieithrodontomys  megalotis  deserti. 


Museum  num- 
ber. 


60155 

60154  I 
60145  ' 
60156  \ 
60157 
60148 

60149 
60151 
60150 
60147 
60132 
60087 
60088 


60131 
60083 
60065 
60084 
60086 
61620 
60140 
60138 
60137 
60134 


60155 


5^ 


3116 


Locality. 


60154  3145 

60145  '  3187 

60156  3276 

60157  I  3277 
60148  329.5 


60149 
60151 
60150 
60147 
60132 
60087 
60088 


60141 
60135 
60133 


I    60131 

I    60083 

I    60085 

60084 

'    60086 

Alcoholic. 

I    60140 

60138 

I    60137 

I    60134 

60139 

60141 

60135 

60133 


3296 
3298 
3299 
3300 
3315 
3316 
3317 
3318 
3319 
3328 
3329 
3330 
3331 
3850 
3351 
3352 
33.',3 
3354 
3355 
3356 
3357 
3358 


I  Monument  No.  204,  on  bank  of 
Colorado  River. 

do 

do 

do 

do 

'  Monument  No.  205,  on  bank  of 


Colorado  River, 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Date. 


1894. 
Mar.  15 

Mar.  16 
Mar.  17 
Mar.  25 
...do... 
Mar.  26 


....do... 
...do... 
...do... 
...do... 
Mar.  27 
...do... 
...do... 
...do... 
...do... 


-do Mar.  28 

.do j do... 

.do ;....do... 

.do do . . . 

.do ,  Mar.  29 


I  . 


do Mar.  30 

do do . . . 

do do... 

do do... 

do do... 

....do '....do... 

do do . . . 

do,.'.. do... 


Sex  and 


9  ad. 

,f  ad. 
9lm. 
cfad. 
9  ad. 
cfad. 

9  juv. 

9 
9  juv. 

9 
9  ad. 

9 
o^ad. 

,f 
cfad. 

f 
f 


§ 


s 

^ 
^ 


-     I     s 


o 


i  "'i 

I  139  , 
'  132  I 
I    131  ' 

I     ^^^  I 

140  ! 

I 

116  I 

117 

127  I 
120 

128  I 
118  I 
146 
138  I 
131 
142  I 
136 
131, 
128  , 


fad. 
9  ad. 

9  ad. 
9lm. 
<f  ad. 

cf 
9 


,  mm. 

76 
63 
71 
78 
71 

60 
59 
66 
62 
68 
61 
80 
79 
73 
75 
74 
73 
65 


E    I 

mm.  j 
17.0  ' 

18.0  ' 
17.0 
17.0 
17.0  j 
18.0  I 

16.0 

16.0  I 

17.0 

17.0  I 

17.0 

16.5  I 

19.0 

18.5 

17.0 

18.0 

lao 

17.0 
17.0 


144 


135 

124 

124 

143 

126  I 

137! 

U9  i 


mm. 
10.5 

11.0 
11.0 
11.0 
11.0 
12.0 

11.0 
11.0 

lao 

11.5 
11.5 
11.0 
12.0 
11.0 
11.0 
11.0 
10.5 
11.0 
11.5 


18.0  12.0 
17.5  I  12.0 
17.0       10.5 


18.0 
16.5 
18.0 
17.0 


12.0 
10.5 
11.0 
ILO 
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Record  and  measwremeiU  of  39  specimens  of  Reithrodontomys  megoLotis  deserti — Continued. 


Museum  num- 
ber. I 


" 

1 

60162 

60162 

60160 

60160 

60122 

60122 

60161 

60161 

60171 

60171 

60825 

6082.5 

08070 

6427 

60826 

60826 

08073 

•  6430 

60827 

60827 

08067 

6424 

Locality. 


Date. 


3374 
3375 
3376 
3477 

1136 
1149 
1150 
1158 

1162 
1177 


Well  at  ( it'iicga,  30  miles  south 
of  Monument  No.  204,  Sonora, 
Mexico. 

do 

do 

do 


1804. 
Mar.  24 


Fort  Yuma,  San  Diego  County, 
California. 

Seven  Wells,  I^wer  California. 

do 

do 


Gardners     Laguna.     Colorado 
Desert,  Ix)wer  California. 


.do. 
.do. 


....do... 

.do... 

..do... 

Apr.    2 

Apr.  15 
Apr.   16  I 
Apr.  17  j 
Apr.   19 

Apr.  20  I 
I  Apr.  26  , 


Sex  and 
age. 


Vad. 

cf  ad. 

K-f  im. 
9  ad. 

,f 

9  ad. 
V  ad. 

9  juv. 

9  ad. 
9im. 


§    '    I     It; 


5    I  og 
S      H 


,  mm.    mm. 

I     147  !      74 


145 
126 
152  ! 
137 

144 

160 
135 
lOi 

146 
108 


76 
64 
80 
70 

79 
83 
72  . 
57 

79 

58! 


mm.    mm. 
17.5  '    12.0 


17.5  !    12.0 


18.6  11.0 

18.0  11.5 

laO  13.0 

19.0  11.0 

18.5  11.5 


I 


17.0 
15.5 


12.5 

lao 


a  In  collection  of  American  Museum  of  Natural  History,  New  York. 

REITHRODONTOMYS  LONGICAUDA  (Baird). 

SONOHA  HARVE8T-K0TI8E. 

Reithrodon  Umgicanda  Baird,  Mam.  N.  Am.,  1857,  p.  451  (original  description). 
Ocheiodon  Umgitauda,  True,  Proc.  U.  S.  Nat.  Mus.,  VII,  1885,  p.  598. 
Reithrodontomys  lonfficauda,  Aijj:n,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  p.  129,  May  21, 

1895.— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  l,Dec.  27, 

1901  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Reithrodontomys]  hmjicaudns,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  151 

(Synop.  Mam.  N.  Am.);  IV,  1904,  p.  261  (Mam.  Mid.  Am.). 

Type-locality. — Petaluma,  Sonoma  County,  California. 

Geographical  ran^e. — C-oast  repon  of  southern  and  Lower  California, 
in  the  Austral  and  Transition  zones. 

Description. — Slightly  smaller  than  R.  megalotis,  with  relatively 
smaller  ears  and  a  longer  tail.  Mammro,  3  pairs.  Upper  parts  yel- 
lowish brown  mixed  with  gray  and  with  blackish  rings  and  tips  to  the 
hairs,  giving  a  dark  color  to  the  middle  dorsal  area;  sides  and  rump 
more  fulvous;  under  parts  grayish  white,  some  times  washed  with 
clay  color  and  usually  with  a  small  fulvous  area  on  the  chest;  tail 
rather  scantily  coated,  dusky  drab  above,  whitish  below;  ears  exter- 
nally hair-brown  with  a  few  reddish  and  grayish  hairs  intermixed, 
their  concave  surface  scantily  clothed  with  reddish  hair.  Quite  j'oimg 
individuals  are  hair-brown  above,  gra3rish  white  below.  The  skull  is 
shown  in  fig.  116. 

Measurements. — Average  of  20  adult  males:  Total  length,  146  mm. ; 
tail  vertebra?,  77;  hind  foot,  17;  ear  from  crown,  10.82.  Average  of 
15  adult  females:  Total  length,  148.5  mm.;  tail  vertebrae,  77,33;  hind 
foot,  17;  ear  from  crown,  10.9. 


MAMMALS    OF   THE    MEXICAN    BOUNDARY. 


465 


Remarks, — In  the  series  of  about  70  specimens  before  me  from  the 
Pacific  section  of  the  boundary  strip  (Mountain  Spring  to  San  Diego), 
but  little  variation  in  color  is  observed,  though  some  are  in  late  winter 
dress  and  others  m  summer  pelage.  In  the  latter  the  coat  is  shorter 
and  a  shade  darker.  They  are  quite  uniform,  however,  and  agree 
essentially  with  fresh  topotypes  of  Baird's  R.  longicauda  and  Rhoads's 


Fig.  \  16.— Reiturodontomys  longicauda.    Skull,    a,  dorsal  view;  b,  ventral  view;  c,  lateral 

VIEW. 

R,  paUidus,  I  have  compared  them  with  the  type  of  R,  paUidv^, 
wliich  is  an  immature  example  of  R.  longicauda  Baird,  and  a  little 
darker  than  any  other  specimen  from  California  that  I  have  seen. 

The  Sonoma  harvest-mouse  is  abundant  in  damp  localities  of  the 
Pacific  Coast  Tract.  The  young,  numbering  from  3  to  5  in  a  litter, 
are  bom  during  May  and  June. 

Record  and  meas^urements  of  60  specimenjt  of  Reithrodontomys  longicauda. 


Museum  num- 
ber. 


03289 
61030 

08079 
60816 
61035 

61039 
61011 
61012 
61016 
O8089 
60817 
0810;} 
60818 

60819 
61060 


3 


2.568 
61030 

6436 
60816 
6103o 

61039 
61041 
61012 
61046 
6445 
60817 
(?) 
60818 

60819 
61060 


3517 

1236 
1248 
3534 

3543 
3553 
35.54 
3574 
1286 
1311 
1327 


LocaUty. 


Date. 


1894. 


Sex  and 
age. 


Santa  Isabel.  California ^  6  9  ad. 

Mountain    Spring,    San    Diego  j  May   14  |  f  9  ad. 
County,  California. 

do ' do . . 


Jacumba,  San  Diogo  County, 
California,  near  Monument 
No.  '233. 


.do I  May  15 

May  18 

May  19 

May  21 
....do... 

May  24 

May  19 

May  22 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do May   24 

1422     Nacho^ero  Valley,  Lower  Call-     June    8 
forma.  I 


.do. 


1424 

36;Jl     Campo,  San  Dioco  County, "Call-  |  June    8 
fomia,  near  Monument   No. 
240.  I 


cf  ad. 
cf  juv. 
9  ad. 

of  ad. 

cf  ad. 
<'9ad. 

cf  ad. 

9  ad. 

fad. 
«9  ad. 

cfad. 

/9ad. 
cfad. 


.c 

8 

& 

Xi 

€ 

« 

"3 

> 

I 

1 

^ 

u 


mm.    mm. 

137  j      73 
149        78 

150 


155 

148 
145 
142 
142 
147 
149 
133 
154 

147 
146 


80 


mm.    mm. 

17.0   

16.0       10.5 

16.7  '     10.0 
17.0  '     10.0 


17.5 
17.0 
17.0 
17.0 
17.0 
17.0 

lao 

17.5 

17.0 
17  0 


12.0 
9.7 
10.5 
10.0 
12.0 
10.7 
9.5 
10.0 

10.3 
11.0 


o  In  collection  of  .Vmerican  Museum  of  Natural 
History,  New  York. 
b  Type  of  pallidus  Rhoads. 
c  Containe.l  .'J  fotuaos. 


d  Mamma*  P.  ♦,  A.  g,  1. 1  =  3  pairs. 
f  ContaintHl  4  fetuses. 
/  Contained  5  fetuses. 
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Record  and  measuremerUa  of  60  specimens  of  Reithrodontomys  longicauda — Continued. 


Museum  num- 
ber. 


08131 

60620 
118137 

61075 
08141 
08145 
61079 
61665 
61676 
61091 

61096 
61099 
60821 
08147 
60822 
08148 


I 


6482 

6062D 
6487 

61075 
6491  I 
64M  I 
61079 
Alcoholic.  I 
Alcoholic. 


I 


08151 
60624 
08155 


61096 
61099 
60821 

6496 
60622 

6497 
60623 

6500 
60624 

6503 


611(M  61104 

08156  6504 
61105  61105 

08157  6505 
61103  61103 
616n  AlcohoUc. 


1496 

1497 
1520 

1530 
1531 
1560 
3703 
3725 
3753 
3760 

3768 
3777 
1564 
1565 
1566 
1567 
158i 
1585 
1586 
1600 

1601 
1602 
1603 
1601 
3790 
3796 

1663 
16S6 
1689 
IGM) 
1687 
1703 
1688 
1691 
1677 
1676 
1682 
1678 
1661 
16S1 
1662 
171M 
1679 
1»*) 
16Nr> 


Locality. 


Cameron's  Ranch,  San   Diego 
County,  California. 


.do. 


San  Isidro  Ranch,  I^wer  Cali- 
fomia,near  Monument  No.  250. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


El    Nido,    Jamul    Creek,    San 
Diego  County,  California. 

....do 

....do 

....do 

....do 

do 

....do 

do 

....do 

....do 

Pacific   Ocean,   at   Monument 
No.  258. 

do 

....do 

do 

do 

do 


Date. 


1894. 
June  22 


...do... 
June  29 

June  30 
...do... 
July  3 
June  29 
June  30 
July  2 
July    4 


Sex  and 
age. 


July    6 
July    8 
July    6 
...do... 
...do... 
...do... 
July     8  ' 
...do...! 
...do...' 
July   14  \ 


.do. 

.do... 

.do... 


I 


...do... 
July   13 
.do July   16  . 

I  i««.  j 

San  Di^o  County,  California...    .Vug.  10 
-    Aug.  12 

.'....do...' 
.do... 
.do... 


.do. 
.do. 
.do. 
.do. 


I 


T 


.do '  .Vug.  14 

.do I  Aug.  12 

.do I do... 

.do '  .Vug.  11 

.do I do . . . 

.do ' do . . . 


.do. 


I 


.do... 


.do I  Aug.  10 

.do '  .Vug 

.do '  Aug 


n 

10 

.do ■  Aug.  U 

.do I  Aug.  11 

.do I do . , . 

.do '  Aug.  12 


$ad. 

cf  juv. 
cf  ad. 

cf  ad. 
cf  ad. 
cf  ad. 
6  9  ad. 
9ad. 
9  juv. 
cf  ad. 

cf  ad. 
/ad. 
cf  ad- 
'^9ad. 
cf  im- 
cf  im. 
cf 

9  juv. 
9  ad. 
cf  ad. 

9  juv. 
(fad. 
cf  ad. 
9  ad. 
^'ad. 
9  juv. 

9  ad. 
<^  ad. 
/ad. 
-r  ad. 
9  ad. 
9  ad. 
9  ad. 
r  ad. 

/Hd. 

*  Hd. 
/  ad. 

/  nd. 
jf  «d. 
«j^  ad. 
/  ad. 
4  f  ad. 
"i  juv. 
S  juv. 
^  juv. 


f 

3 

o 

Eh 


mm. 
144 

125 
145 

144 
140 
135 
150 
160 


147 
144 
139 
141 
131 
127 


137 
145 


146 
141 
147 
145 


mm. 
72 


2^ 
Z^ 
5« 

d 

5 

mm. 
16.0 

16.0 
17.0 

17.0 
16.5 
17.0 
17.0 
l&O 


17.5 

16.5 
16.5 
16.5 
17.0 
16.8 
16.0 


mm. 
10.0 

10.0 
10.5 

lao 
lao 
lao 

12.0 
12.0 


10.0 

10.5 
11.8 
10.5 
9.5 
9.7 

lao 


17.0  ; 
17.0 


lao 

10.0 


75  .  16.5  :  10.3 

73  17.0  11.0 

78  16.0  10.4 

71  17.7  I  10.5 


•  In  collrction  of  .ViiioritiMi  Miusount  of  Natural  History.  Now  York, 
fr  Contained  4  fetuses. 


136  74  17.0  12.0 
147  78  16.0  11.0 
145  82     17.0       12.0 

140  70     16.5       11.5 

144  75  16.0  11.5 
14.»  76  17.0  11.5 
1,V>  84      17.0       11.0 

141  74  16.0  •  11.0 
i:<)  81      16.5       11.5 

145  7N     17.0       11.0 

146  78  18  0  12.0 
144  '  77  16.5  11.0 
144  '  78  17.0  13.0 
i:»4  81)     17.0       11.0 

137  78     16.5       12.0 

1,W  74  1 

12S  67  

<"  U.-is  nurs«>ii  young. 

*  Head  and  Ixxiy.  68  nun. 
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SuT^family  NEOTOJVlIN'.affi. 
WOOD-RATS. 

Cranium  not  abruptly  constricted  in  front  of  brain  case,  which  is 
oval,  gradually  narrowing  into  orbit;  orbital  and  temporal  fossae  indis- 
tinguishable, without  trace  of  separation;  jugal  wholly  posterior, 
forming  insignificant  part  of  zygoma  and  never  reaching  forward  half- 
way from  squamosal  root  to  maxillary  plate;  sagittal  area  elongated, 
at  least  twice  as  long  as  broad;  angular  process  of  mandible  broadly 
expanded  vertically,  inflected,  not  hamular,  and  never  thickened  at 
end ;  inf ra-condylar  notch  high  and  shallow.     *     *     * 

Molars  prismatic,  rooted  or  semirooted;  the  crowns  flat,  their  sides 
continuously  invested  with  enamel  which  is  folded  on  itself  in  such 
manner  as  to  present  on  each  side  of  the  tooth  a  series  of  salient  loops, 
alternating  with  reentrant  angles  or  interspaces.      ( Merriam,) 

Genus  NEOTOMA  Say  and  Ord  (1825). 

Neotama  Say  and  Ord,  Joum.  Acad.  Nat.  Sci.  Phila.,  VI,  Pt.  2,  1825,  pp.  345, 346,  pla. 
XXI  and  xxii. 

Type. —  Mils  floridana  Ord,  from  eastern  Florida. 

Generic  characters.  ° — Crown  of  mj  composed  of  two  transverse 
loops,  (with  the  addition,  in  rare  cases,  of  a  narrow  antero-extemal 
loop),  never  S-shaped;  mi  and  ,  with  middle  loop  undivided  (reaching 
completely  across  tooth) ;  molar  series  relatively  short ;  condylar  ramus 
low  and  directed  obUquely  backward;  coronoid  notch  horizontal  or 
nearly  so  [nearly  vertical  in  Xenomys  and  Ilodomys] ;  angle  of  mandi- 
ble only  moderately  inflected;  symphysis  relatively  short  and 
sloping  strongly  forward.     (Merriam.) 

BnbgeniiB  NSOTOMA  Bay  and  Ord  (1825). 
Neotoma  Sat  and  Ord,  Joum.  Acad.  Nat.  Sci.  Phila.,  IV,  Pt.  2, 1825,  pp.  345, 346,  pla. 

XXI,  XXII. 

Dentition.— I.  jEi",  M.  |:|  =  IG. 

Type. —  Mus  floridana  Ord,  from  eastern  Florida. 

Tail  commonly  round,  scant-haired,  and  tapering,  but  in  one 
species  moderately  bushy;  hind  feet  small  or  moderate. 

Rostrum  of  moderate  length,  not  more  than  one-third  the  length 
of  cranium;  sagittal  area  usually  rounded,  the  broadest  part  always 
considerably  anterior  to  plane  of  interparietal,  whence  the  sides  curve 
gradually  backward  to  interparietal  shield;  spheno-palatine  vacui- 
ties always  open.     {Merriam.) 

None  of  the  thirteen  species  and  subspecies  of  Neotama  inhabiting 

oThe  characters  here  given  are  selected  with  reference  to  antithesis  with  Pty890jihoru8, 
Hodomys,  and  Xenomys. 
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the  vicinity  of  the  Mexican  Line  belong  to  the  subgenus  Teonoma,  °- 
proposed,  in  1843,  by  J.  E.  Gray  for  the  group  of  bushy-tailed  wood 
rats. 

KEY  TO  THE  SPECIES   AND  SUBSPECIES  OF   NEOTOMA   POUND  ON    THE   MEXICAN   BOUNDABY. 

a.  Pelage  of  adult,  gray. 

h.  Color  slatish  gray,  dark.    Length,  390  mm.;  tail  vertebrae,  180;  hind  foot,  40;  ear,  25; 

skull,  48  by  25 Neotoma  micropus  (p.  470). 

66.  Color  smoke  gray,  pallid.     Length,  310  mm.;  tail  vertebra?,  125;  hind  foot,  36;  ear, 

22;  skull,  43  by  24 Neotoma  microptis  canescens  (p.  471). 

aa.  Adult  pelage  fulvous  or  ochraceous,  not  gray. 

c.  Anterior  loop  of  first  upper  molar  completely  divided  by  a  deep  sulcus;  nasal  and 
premaxillary  bones  ending  evenly  behind. 
d.  Size  large.    Length,  360  mm.;  tail  vertebra?,  160;  hind  foot,  37;  ear,  25; 

skull,  47  by  24.    Color  dark  fulvous Neotoma  pinetorum  (p.  490). 

dd.  Size  small.    Length,  350  mm.;  tail  vertebrae,  175;  hind  foot,  35;  ear,  20; 
skull,  44  by  21.     Color  paler  and  ochraceous. 
e.  Color  pale,  ochraceous,  slightly  darkened  by  black-tipped  baire;  audital 

bullae  normal Neotoma  mexicana  (p.  491). 

ee.  Color   darker,   clay-color,   much  darkened  by  black-tipped   hairs;  audita! 

bullae  peculiar Neotoma  mexicana  huUaia  (p.  491). 

cc.  Anterior  loop  of  first  upper  molar  without,  or  incompletely  divided  by,  a  sulcus; 
nasal  bones  ending  in  advance  of  the  premaxillaries  posteriorly. 

/.  Tail  not  bicolor;  hind  feet  dusky Neotoma  fuscipes  macrotis  (p.  488). 

ff.  Tail  bicolor;  hind  feet  all  white  (except  the  heel  in  N.  attwateri). 

g.  Skull  of  adult  more  than  45  mm.  in  length;  upper  molar  series  very 
much  broader  anteriorly  than  posteriorly ;  f rontals  abruptly  expanded 
behind  the  interorbital  constriction. 
h.  Nasal  bones  enlarged  and  spatulate  anteriorly;  hind  foot  all  white 

Neotoma  cumuUUor  (p.  472). 
M,.  Nasal  bones  without  an  anterior  spatulate  enlargement;  hind  foot 

with  the  heel  plumbeous Neotoma  flondana  attwaJteri  (p.  469). 

gg.  Skull  of  adult  45  mm.  or  less  in  length;  upper  molar  series  of  more 
nearly  equal  breadth  throughout;  f rontals  never  abruptly  expanded 
behind  the  interorbital  construction,  but  gradually  increasing  in 
width  from  before  backward. 
i.  Audital  bullae  enormously  inflated;  pelage  silky;  length,  300;  tail 
vertebrae,  125;  hind  foot,  30;  ear,  21.  Neotoma  desertorum  (p.  487). 
it.  Audital  bullae  moderately  inflated;  pelage  coarser;  size  larger,  but 
ears  smaller. 
/.  Coloration  dark;  skull  broad. 

Jc.  Color  above,  dark  olivaceous-gray,  lined  with  blackish 

Neotoma  intermedia  (p.  484). 
kk.  Color  above,  dark  ochraceous-gray-A^eo/orria  albigula  (p.  476). 
;';.  Coloration  pallid;  skull  narrow.  * 

a  The  subgenus  Teonoma  was  revived  by  Merriam  in  1894  and  characterized  as  follows: 
Tail  very  large,  bushy,  and  somewhat  distichous,  like  a  scjuirrel's;  hind  feet  very  large. 
Rostrum  much  elongated,  measuring  more  than  one-third  the  total  length  of  cranium; 
posterior  roots  of  zygomata  widely  spreading;  sagittal  area  long,  narrow,  and  sharply  angu- 
lar, its  broadest  part  far  back,  on  or  nearly  on  plane  of  anterior  border  of  interparietal, 
whence  the  sides  bend  abruptly  back  to  interparietal  shields;  phenopalatine  vacuities  closed 
or  open. 
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I.  Color  pale  grayish  buff Neotoma  intermedia  ffilva  (p.  486). 

U.  Color  pale  cinereous  gray 

Neotoma  albigtda  angusticeps  (p.  482). 
jjj.  Coloration  pallid;  skull  broad Neotoma  ventista  (p.  475). 

NEOTOMA  FLORIDANA  ATTWATERI  (Meams). 
ATTWATER  WOOD-&AT. 

Neotoma  attwaieri  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XIX,  pp.  721,  July  30,  1897 
(original  description). — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX, 
No.  1,  Dec.  27,  1901,  p.  101  (Syst.  Results  Study  N.  Am.  Mam.  to' close  of  1900). 

Neotoma  mexicana^  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  p.  60,  Apr.  22, 1896. 

[Neotoma  Jloridana]  attwaieriy  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p  157 
(Synop.  Mam.  N.  Am.). 

Type-locality. — Lacey^s  Ranch,  on  Turtle  Creek,  Kerr  County, 
Texas.  (Type,  skin  and  skull,  in  the  American  Museum  of  Natural 
History,  New  York.) 

Oeographical  range. — Known  only  from  the  Sonoran  Zone  of  middle 
Texas. 

Description, — Size,  large.  Length,  387  mm.;  tail  vertebrae,  178; 
hind  foot,  39.4.  Skull,  52  by  27.  The  ears  are  small,  like  those  of 
Neotoma  Jloridana.  Tail  well  covered  with  hair.  Pelage,  in  winter, 
long,  dense,  and  soft.  Upper  surface  of  body  ochraceous  buff,  mixed 
with  grayish  above  and  strongly  lined  with  black;  sides  clearer  ochra- 
ceous buff.  Outer  surface  of  limbs  light  gray.  Under  surfaces 
creamy  white.  Feet  all  white  but  the  heel,  which  is  light  plumbeous. 
Whiskers  black  or  colorless,  and  very  long  (80  mm.).  Upper  side  of 
head  smoke  gray.  The  imder  pelage  is  dark  plumbeous  on  the  upper 
and  white  on  the  lower  side  of  the  body.  The  tail,  which  is  sharply 
bicolored,  is  mouse  gray  above  and  white  below. 

Half-grown  young  are  smoke  gray  above,  drab  gray  on  the  sides 
and  white  below;  upper  side  of  tail,  mouse  gray. 

Cranial  and  dental  characters. — The  skull  is  similar  in  shape,  and  in 
its  dental  characters,  to  that  of  Neotoma  jloridana,  from  which  it 
differs  only  in  being  rather  high  in  the  frontal  region,  with  the  zygo- 
matic arches  more  prominent  posteriorly.  The  five  skulls  examined 
have  a  prominent  crest  on  the  basioccipital  bone,  which  is  absent  in 
N.  jloridana.  The  rostral  portion  of  the  skull  is  as  long  as  that  of  N. 
jloridana  J  the  nasal  bones  measuring  20  mm.  in  length.  The  teeth 
agree  closely  with  those  of  N.  jloridana. 

RemarTcs. — This  species,  which  is  named  in  honor  of  Mr.  H.  P.  Att- 
water,  the  well-known  field  naturalist  of  San  Antonio,  Texas,  was 
found  by  him  associated  with  the  Texas  wood-rat  {Neotoma  micropus 
Baird),  from  which  it  differs  so  materially  as  to  require  no  comparison. 
In  coloration  it  resembles  N.  lexicodon  of  Merriam,  from  farther  south, 
in  San  Luis  Potosi,  Mexico;  but  is  less  reddish,  and  has  smaller  ears 
than  that  species.     Compared  with  N.  leucodon,  its  skull  exhibits 
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important  differences  in  the  size  and  shape  of  the  post-palatal  notch, 
in  the  teeth,  and  in  the  much  greater  length  of  the  nasal  bones  and 
rostrum.  Comparison  with  the  members  of  the  Neotoma  Jloridana 
group  from  the  neighboring  States — ^Louisiana,  Mississippi,  Indian 
Territory,  and  Kansas — ^shows  it  to  be  a  closely  related  form.  The 
skull,  including  the  teeth,  agrees  almost  exactly  with  N.  Jloridana. 
Externally  it  differs  only  in  having  a  softer  and  finer  coat,  a  much 
more  hairy  tail,  and  a  paler  and  grayer  coloration.  Members  of  the 
Jloridana  group  have  been  described  from  Nebraska  and  Kansas, 
under  the  names  Neotoma  haileyi  Merriam^  and  N,  campestris  AWen.^ 
From  these,  N.  attwateri  differs  in  several  minor  cranial  characters,  as 
well  as  in  the  color  and  texture  of  the  furry  coat.  It  is  not  improba- 
ble, however,  that  all  of  these  forms  may  prove  to  be  but  geographic 
races  of  iV.  Jloridana. 

NEOTOMA  MICROPUS  Baird. 
TEXAS  WOOD  RAT;  SMALL-FOOTED  WOOD-RAT. 

Neotoma  micropus  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  Apr.,  1855,  p.  333  (original  de- 
scription; from  Charco  Escondido,  Tamaulipas,  Mexico). — Allen,  Bull.  Am.  Mus. 
Nat.  Hist.,  Ill,  1891,  pp.224,  282  (San  Fernando  de  Presas,  Tamaulipas);  III, 
June  30,  1891,  p.  282  (species  reinstated);  VI,  May  31,  1894,  p.  175  (Aransas 
County,  Texas);  VI,  Aug.  3,  1894,  p.  233,  pi.  iv  (an  important  paper  on 
"cranial  variation  in  Neotoma  micropus  due  to  growth  and  individual  differenti- 
ation"); VIII,  Apr.  22,  1896,  p.  60  (Bexar  County,  Texas).— Merbiam,  Proc. 
Acad.  Nat.  Sci.  Phila.,  1894,  p.  244  (in  part;  unites  the  subspecies  canescens  with  the 
typical  form).— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1, 
Dec.  27,  1901,  p.  107  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Neotoma]  micropus^  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  155  (Synop. 
Mam.  N.  Am.);  IV,  1904,  p.  281,  fig.  '•xuii"  (Mam.  Mid.  Am.). 

Type-locality. — Charco  Escondido,  Tamaulipas,  Mexico,  62  miles 
west  of  Matamoras  and  27  miles  south  of  Reynosa.  (Type,  skull, 
Cat.  No.  1676 — skin  missing — ,  U.  S.  National  Museum.) 

Geographical  range. — Inhabits  the  Texan  and  Tamaulipan  tracts  of 
Mexico  and  the  United  States,  ranging  up  the  Rio  Grande  to  the 
mouth  of  the  Devils  River.     It  occupies  the  lower  Sonoran  Zone. 

Description. — Size,  large;  length,  390  mm.;  tail  vertebrae,  180; 
hind  foot,  40;  ear  from  crown,  25  (measurements  of  an  adult  male 
from  Brownsville,  Texas) ;  skull,  48  by  25 ;  color,  *'slatish  gray  "  above; 
feet  and  under  surface  of  head,  body,  and  tail,  white;  tail,  blackish 
above;  ears,  rather  small  and  scantily  clothed  with  a  grayish  pubes- 
cence, except  on  the  anterior  border  of  the  convex  surface,  where  the 
hair  is  longer  and  blackish. 

Cranial  characters. — The  skull  of  this  species  of  Neotoma  resembles 
those  of  Neotonui  leucodon  and  N.  cumvlator.     The  orbital  margin  is 

a  Pn)c.  Biol.  Soc.  Wash.,  IX,  p.  123,  July  2,  1894. 
6  Bull.  Am.  Mu8.  Nat.  Hist.,  VI,  p.  322,  Nov.  7,  1894. 
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prominent,  almost  forming  a  bead,  as  in  Sigmodon.  The  frontal  bone 
is  expanded  and  depressed  postorbitally.  The  nasals  end  in  advance 
of  the  intermaxillaries,  and  the  upper  molar  series  narrows  rapidly 
from  before  backward  and  has  the  anterior  loop  of  the  first  molar  im- 
divided  by  a  sulcus,  much  as  in  iV.  intermedia.  The  cranial  variations 
in  this  species,  due  to  growth  and  individual  differentiation,  have  been 
treated  of  in  a  special  paper"  by  Dr.  J.  A.  Allen,  who  had  at  his  com- 
mand a  splendid  amount  of  material  for  the  purpose  and  has  furnished 
mammalogists  with  very  important  data  to  aid  them  in  making  their 
comparisons  of  other  species  of  this  and  other  genera. 

Remarks. — Specimens  of  this  species  from  Fort  Clark,  Kinney 
County,  Texas,  are  rather  paler  in  color  and  not  quite  so  large  as  those 
from  Brownsville,  Texas,  though  they  are  distinctly  referable  to  the 
typical  form,  which  is  replaced  in  the  Eastern  Desert  Tract  by  the  sub- 
species canescens. 

Habits  and  heal  distribution. — The  home  of  the  Texas  wood-rat  is  in 
the  woods  of  Texas,  usually  near  water.  A  female  taken  at  Fort 
Clark,  Texas,  January  13,  1893,  would  have  produced  three  young. 
Nests  of  this  rat  are  commonly  built  about  the  roots  of  decayed  trees 
that  are  surrounded  by  thickets. 

Measurements  of  G  specimens  of  Neotoma  micropus. 
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« .Vmprican  Museum  of  Natural  History. 
NEOTOMA  MICROPUS  CANESCENS    Allen. 


PALLID  WOODRAT. 

Neotoma  micropus  canescens  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  No.  2,  June  30, 1891, 
p.  285  (original  description).— Miller  and  Rehn,  Proo.  Bost.  Soc.  Nat.  Hist., 
XXX,  No.  1,  Dec.  27, 1901,  p.  107  (Syst.  Results  Study  N.  Am.  Mam.  to  the  close 
oi  1900). 

Neotoma  micropus,  Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  244  (in  part). 

[Seotoma]  micropus,  Elliot,  Field  Col.  Mus.,Z<m)1.  Ser.,  II,  1901,  p.  155  (in  part); 
IV,  190*,  p.  281  (part). 


a  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  1894,  pp.  233-246,  pi.  iv. 
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Type-locality. — North  Beaver  River,  Pan  Handle  of  Oklahoma, 
near  the  New  Mexico  line.  (Type,  skin  and  skull,  in  the  American 
Museum  of  Natural  History,  New  York.) 

Geographical  range. — Eastern  Desert  Tract.  Taken  on  the  Mexican 
Boundary,  from  Fort  Hancock,  Texas  (on  the  Rio  Grande),  west  to 
Monument  No.  15,  fifty  miles  west  of  the  Rio  Grande. 

Description, — Smaller;  length,  310  mm.;  tail  vertebraB,  125;  hind 
foot,  36;  ear  from  crown,  22;  skull,  43  by  24;  color,  smoke  gray, 
much  paler  than  that  of  the  typical  micropuSy  which  is  "slatish  gray," 
as  described  by  Baird. 

Remarks, — I  am  indebted  to  Dr.  J.  A.  Allen  for  the  opportunity  of 
examining  his  types  of  this  race.  The  characters  which  he  ascribes  to 
it — small  size  and  pallid  coloration — are  borne  out  by,  his  series  and 
strongly  emphasized  by  the  series  from  southwestern  Texas  and  north- 
western Chihuahua,  collected  by  the  International  Boundary  Commis- 
sion. I  consider  it  therefore  to  be  an  excellent  subspecies  well 
entitled  to  recognition. 

Habits  and  local  distribution, — The  pallid  wood-rat  is  usually  found 
about  streams  and  springs,  often  in  the  fringe  of  cottonwood  and  wil- 
low growth  along  rivers.  A  female  taken  at  Fort  Hancock  on  th6  Rio 
Grande  contained  three  large  young  on  June  24. 
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NEOTOMA  CUMULATOR    Meams. 
COLORADO  &IVER  WOOD-RAT. 


Neotoma  cnmuJator  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XX,  1897,  p.  TjOS  (advance  sheet 

issued    Mar.  5,   1897;  orif^nal  description).— Miller  and    Rehn,   Proc.   Bost. 

Soc    Nat.  Hist.,  XXX,  No.  1,  Dee.  27, 1901,  p.  laS  (Sy.st.  Results  Study  N.  Am. 

Mam.  to  close  of  1900). 
[Neotoma]  cumidatorj  Elliot,  Field  Col.  Mua.,Zool.  Ser.,  II,  1901,  p.  154  (Synop.  Mam. 

N.  Am.);  IV,  1904,  p.  280  (Mam.  Mid.  Am.). 

Type-locality. — Old  Fort    Yuma,    San    Dio^o   County,    California. 
(Type,  skin  and  skull,  Cat.  No.  60348,  U.  8.  National  Museum.) 
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Geographical  range, — Inhabits  the  lower  Sonoran  Zone  of  the  mes- 
quite-wooded  river  bottoms  from  the  lower  Gila  River  to  the  mouth  of 
the  Colorado  River. 

General  characters. — One  of  the  largest  of  the  roimd-tailed  species 
(subgenus  Neotoma),  distinguished  by  its  massive  skuU  and  teeth  and 
peculiar  cranial  characters  from  all  of  the  species  of  the  surrounding 
region.  The  coloring  is  similar  to  that  of  NeoU/rna  iniemtedia,  being 
paler  than  the  typical  form  and  darker  than  the  desert  phase  of  that 
species  (Neotoma  intermedia  gilva).  The  tail  is  more  distinctly 
bicolored,  nearly  black  above,  and  quite  copiously  coated  with  rather 
long  hairs.  It  requires  no  close  comparison  with  any  of  the  neighbor- 
ing forms,  but  is  closely  related  to  N,  leucodonj  described  by  Dr. 
C.  H.  Merriam,  from  San  Luis  Potosi,  Mexico.     Mamm8B,  2  pairs. 

Color, — Upper  parts  grayish  fulvous,  thickly  mixed  with  black- 
tipped  hairs,  this  color  changing  to  gray  on  the  legs  and  ochraceous  buff 
on  the  sides.  Tail  rather  long-haired,  almost  black  above,  and  white 
below.  Feet,  a  small  patch  at  base  of  ear,  and  whole  under  surface  of 
body,  white.  Ears  scantily  clothed  with  gray  and  black,  do\^Tiy  hairs 
on  concave  surface,  and  on  posterier  two-thirds  of  convex  surface; 
anterior  third  of  convex  surface  covered  with  longer  black  hairs. 
Whiskers  reaching  to  the  shoulders;  their  color,  niixed  black  and 
white.     Usually  with  a  dusky  orbital  area. 

A  young  specimen  (No.  60678,  U.S.N.M.),  no  larger  than  Onychomys 
torriduSy  has  a  very  silky  coat,  and  is  paler  and  more  grayish  than 
adults.  The  middle  of  the  back  is  smoke-gray,  the  sides  drab-gray, 
and  the  under  parts  white.  The  upper  side  of  the  tail  is  mouse-gray 
instead  of  black.  The  convex  surfaces  of  the  ears  are  black;  but  there 
is  no  dusky  orbital  area.  This  animal  was  found  attached  to  the  teat 
of  its  mother  (No.  60677,  U.S.N.M.),  the  latter  dead  in  a  trap. 

Measurements, — Length,  400  mm.;  tail  vertebrae,  180;  hind  foot, 
37;  head,  55;  ear,  from  crown,  28.     Skull,  47.5  by  23. 

Cranial  characters. — ^The  general  shape  of  the  skull  in  this  species 
(fig.  117)  is  suggestive  of  that  of  Neotoma  leucodon  Merriam.  It  has 
the  same  prominent  premaxillaries,  ending  posteriorly  well  behind 
the  nasals.  The  skull,  as  a  whole,  is  considerably  lower  and  more 
convex  antero-posteriorly  than  that  of  N.  leucodon;  and  the  brain-case 
is  much  more  flat.  The  skull  is  more  angular  throughout,  with  the 
zygomatic  arches  standing  out  more  squarely  anteriorly.  The  inter- 
parietal bono  has  a  less  quadrate  shape,  being  broader  laterally,  and 
more  pointed  posteriorly.  The  frontal  is  broader  interorbitally,  and 
lacks  the  prominent,  almost  beaded  orbital  rim.  The  nasals  differ 
markedly  in  shape  from  those  of  N.  leucodon,  in  having-a  prominent 
swelling  of  their  anterior  extremities,  which  gives  them  a  distinctly 
spatulateform,in  this  respect  agreeing  with  Sigmodon  hispidus  eremi- 
cus,  inhabiting  the  same  region.    The  rostral  portion  of  the  skull  is 
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thicker.  The  mandible  is  not  so  stout  as  it  is  in  lY.  leucodon,  and  has 
a  less  pronounced  angular  process;  but  the  most  characteristic  differ- 
ence in  the  mandibles  of  the  two  species  consists  in  the  longer  and 
more  highly  arched  coronoid  process  of  A',  lexicodon,  the  two  species 
being  comparable,  in  this  regard,  in  extreme  cases  to  the  genera 
Onychaniys  and  Peromyscus.     The  teeth  are  shown  in  fig.  118. 


ah  e 

FlQ.  117.— NEOTOMA  CUMULATOR.      SKT7LL  OF  TYPE.     O,  DORSAL  VIRW;     6,  VENTRAL  VIEW; 

C,   LATERAL  VIEW. 

Habits  and  local  distribution. — This  large  wood-rat  is  found  in  abun- 
dance on  both  shores  of  the  Colorado  River  from  the  Gila  t-o  the  Gulf  of 
California,  and  extends  its  range  westward  down  the  Salton  and  New 
rivers  to  points  north  of  the  Boundary  Line  in  Cahfomia.  Its  houses 
are  usually  built  under  the  drooping  branches  of  the  large  mesquites  of 
this  region,  which  commonly  trail  upon  the 
ground,  the  lowest  branches  often  being  incor- 
porated with  the  nest  materials  and  affording 
convenient  and  well-worn  avenues  to  the  tree- 
tops.  Most  of  these  large,  straggling  trees  show 
where  wood-rats  have  gnawed  away  large  sec- 
tions of  bark  from  the  branches,  leaving  the 
white  underlying  wood  exposed.  The  tallest 
branches  are  reached  and  denuded,  producing 
an  effect  that  can  be  seen  from  a  gi*eat  distance, 
as  bands  of  white  along  the  treetops.  This  rat 
also  feeds  upon  the  seeds  of  a  gourd  known  by 
the  name  of  ''Coyote  melon. *^  The  large  round  fruit  of  this  gourd  was 
usually  seen  among  the  heterogeneous  materials  piled  up  to  form  its 
enormous  nests.  More  than  fifty  coyote  melons  were  counted  in  one 
such  heap,  together  with  enough  other  materials  to  have  filled  a  large 
wagon  bed.  From  Yuma  to  Cooks  Wells  these  dwellings  were  con- 
spicuous under  nearly  every  mesquite  tree.  We  drove  several  rats 
out  by  setting  fire  to  their  mounds  of  dfibris.     It  is  in  this  way  that  the 
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Indians  usually  capture  this  rat  for  food.  About  the  shores  of  the 
Gulf  of  California  I  found  wood-rats  as  far  out  upon  the  level  savannas 
of  that  region  as  there  were  any  mesquites.  We  obtained  specimens 
as  far  west  as  Gardners  Laguna,  on  the  Sal  ton  River,  Lower  California. 
Mesquites  were  found  all  along  Salton  and  New  rivers,  and  west  of 
them,  at  Indian  Wells,  and  in  canyons  of  the  Coast  Range;  but  the 
peculiar  type  of  large  spreading  mesquite  trees  of  the  alluvial  soil  of 
the  Colorado  and  Salton  rivers  does  not  extend  much  farther  west  than 
Cooks  Wells,  on  the  Salton  River,  and  the  specimens  collected  at  Gard- 
ners Laguna  perhaps  mark  the  western  Umit  of  this  species.  Young 
were  found  at  Seven  Wells  April  15,  and  a  female  taken  at  Gardners 
Laguna  April  20  contained  two  small  fetuses. 

Measurements  of  12  specimtns  of  Neoioma  cumidaior. 
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WE8TZKK  DE8EBT  WOOD-RAT. 

Neotoma  x^enxista  True,  Proc.  U.S.  Nat.  Mu.s.,  XVII,  p.  354;  (advance  sheet  issued 

Juno  27,  1S94;    original  description). — Millrr  and  Reiin,  Proc.  Bost.  Soc.  Nat. 

Ili.st.,  XXX,  No.  1,  Doc.  27,  1901,  p.  109  (Syst.  Results  Study  N.  Am.  Mam.  to 

close  of  1900). 
Neotoma  intermedia,  Merriam,  Prw.  Acad.  Nat.  Rci.'  Phila.,  1894,  p.  247  (in  part). 
[Neotoma  intermedia]  gilm,  Elliot,  Fioid  (V)l.   Mns.,  Zool.  Sor.,  11,   1901,  p.  162  (in 

part)  (Synop.  Mam.  N.  Am.). 
[Neotoma]  intermedia,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  284  (in  part). 


476  BULLETIN   56,   UNITED   STATES    NATIONAL    MUSEUM. 

Type-locality. — Carrizo  Creek,  Colorado  Desert,  San  Diego  County, 
California.  (Type,  skin  and  skull,  Cat.  No.  fJHf>  U.  S.  National 
Museum.) 

Oeographical  range. — ^Lower  Sonoran  Zone  of  the  Colorado  Desert. 

Description, — "  Size  moderate.  Ears  large  and  thin.  Tail  as  long 
as  the  head  and  body.  Upper  surfaces  mingled  buff  and  pale  gray. 
Sides  clearer  buff,  sharply  marked  off  from  the  color  of  the  under  sur- 
faces, which,  together  with  the  feet,  are  pure  white.  Hairs  white  to 
the  base  on  the  throat,  sides  of  cheeks,  breast,  inside  of  fore  legs,  ingui- 
nal region,  and  feet.  A  tuft  of  pul-e  white  hairs  at  the  base  of  the 
outer  margin  of  the  ears.  Ears  thinly  clothed  with  long,  whitish  hftira. 
Tail  gray  above,  pure  white  below.  Skull  thick  and  massive.  Nasals 
shorter  than  the  intermaxillse  and  much  contracted  posteriorly.  Inter- 
parietal large,  with  a  convex  posterior  margin.  Incisive  foramina 
short  and  broad,  reaching  posteriorly  about  to  the  line  of  the  molars. 
Tympanic  bullae  large.  Foramen  magnum  low  and  wide.  Posterior 
termination  of  palate  concave.  Incisors  very  broad  and  convex. 
Molars  long  and  broad. ^^     (True.) 

RemarJcs. — This  species  is  most  closely  related  to  Neotoma  cumuUi' 
tor,  from  which  it  differs  in  having  a  softer  and  denser  pelage  and  paler 
and  more  ashen  color.  The  size  is  smaller.  The  type  (No.  flJJJ, 
U.S.N.M.)  measured  in  the  flesh  by  Mr.  Frank  Stephens,  presented  the 
following  dimensions :  Total  length,  364  mm. ;  tail  vertebrae,  173;  hind 
foot,  35.  The  skull  measured  44  by  24  mm.  in  its  greatest  diameters. 
Another  specimen  (No.  IHH7  U.S.N.M.,  from  Buregas  Spring,  Col- 
orado Desert,  California),  also  collected  by  Mr.  Stephens,  measured: 
Total  length,  366  mm. ;  tail  vertebrae,  174 ;  hind  foot,  35.  Skull  44.5  by 
23.5.  The  skull  differs  from  those  of  N,  cumulator  in  the  following 
particulars:  The  brain-case  is  broader  and  higher,  which  causes  the 
supraorbital  rims  to  diverge  more  rapidly;  the  premaxillaries  are 
shorter,  not  extending  far  behind  the  nasal  bones,  which  latter  are 
less  expanded  apically;  the  palatal  slits  are  shorter;  the  anteorbital 
foramen  is  wider;  the  audital  bullae  are  larger;  and  the  teeth  are 
smaller.  Neotoma  venusta  is  entirely  distinct  from  Neotoma  inter- 
media gilva  inhabiting  the  same  region. 

NEOTOMA  ALBIGULA  Hartley. 
WHITE-THROATS!)  WOOB-RAT. 

Neotoma  alhiguUi  Hartley,  Ptoc.  CrI.  Acad,  Sci.,  2d  ser.,  Ill,  pp.  157-159,  pi.  xn, 

May  9, 1894  (original  description). 
Neotoma  interrmdia  alhigula,  Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  Sept.  24, 1894,  p. 

248.— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 1901, 

p.  105  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 
[Neotoma  intermfxlia]  dhigula,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  162 

(Synop.  xMam.  N.  Am.);  IV,  19(M,  p.  285  (Mam.  Mid.  Am.). 
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Type-locality, — Vicinity  of  Fort  Lowell,  Arizona.  (Type  in  the  col- 
lection of  the  California  Academy  of  Sciences.) 

Geographical  range, — Elevated  Central  Tract  (Dog  Spring  to  So- 
noyta,  Monuments  Nos.  55  to  167,  on  the  Mexican  Boundary),  north 
to  the  Colorado  Plateau,  south  into  Sonora  and  Chihuahua,  Mexico. 

Description. — A  large,  dark  form  separating  the  smaller  pallid  forms 
of  the  eastern  and  western  deserts.  Length,  330  mm. ;  tail  vertebrae, 
155;  hind  foot,  34;  ear  from  crown,  25.  Skull,  45  by  23.  Above 
grayish  yellow-brown,  thickly  lined  with  black;  sides  yellowish  clay- 
color;  head  grayish,  washed  with  ochraceous  on  cheeks;  feet  and 
under  surfaces  white;  ears  scantily  coated  with  drab-colored  hairs; 
tail  grayish  black  above,  white  below;  orbital  region  dusky  grayish; 
whiskers  long,  black  or  colorless. 

Cranial  characters, — Skull  relatively  broader  than  in  Neotoma  inter- 
media and  N.  i,  gUva,  The  wings  of  the  sphenoid  are  further  back 
than  in  the  true  intermedia. 

Remarks. — This  race  is  distinguished  from  the  desert  form  angus- 
ticeps  on  the  east  by  the  absence  of  pallor;  from  the  dark  Pacific  coast 
species  intermedia  it  differs  in  being  more  yellowish  brown,  lacking  the 
olivaceous-gray  tone  of  the  latter. 

Habits  and  heal  distribution, — Neotoma  albigula  is  the  common 
wood-rat  of  the  Austral  and  lower  Transition  zones,  from  the  Colo- 
rado River  to  western  Texas.  East  of  the  San  Luis  and  Animas 
mountains  it  grades  into  the  form  of  the  Eastern  Desert  Tract  which 
Dr.  C.  H.  Merriam  has  distinguished  as  the  subspecies  angusticeps. 
The  typical  form  lives  in  various  situations,  but  is  usually  found  in 
houses  or  mounds  of  rubbish  that  it  heaps  up  by  gathering  together 
sticks,  stones,  cow-dung,  bones,  bits  of  glass,  plants,  seed-pods,  and 
similar  materials.  The  habit  of  accumulating  is  characteristic.  In 
George  Hance's  cabin,  Bloody  Basin,  Arizona,  where  I  spent  the  night 
of  April  19-20,  1888,  these  ''trading''  rats  ** packed''  off  some  boxes 
of  pills  in  the  night;  but  Mr.  Hance  awoke  me  and  I  recovered  my 
medicines  after  a  chase.  The  rats  were  very  bold  in  their  forays 
notwithstanding  the  presence  of  a  house-cat.  I  trapped  two  white- 
throated  wood-rats  in  a  closet  of  the  quarters  in  which  I  lived,  at 
Fort  Verde,  Arizona,  and  had  the  satisfaction  of  recovering  from 
their  nest  a  number  of  articles  of  household  use  that  had  been  missed 
by  us  from  time  to  time,  the  loss  of  which  had  occasioned  us  some 
inconvenience.  Not  until  the  young  were  half-grown  was  the  nest 
discovered.  On  another  occasion  a  wood-rat  gnawed  a  hole  in  a  pan- 
nier and  destroyed  a  number  of  bird-skins.  Hen's  eggs  were  packed 
off  to  the  rats'  nests;  and  pill  and  powder  boxes  were  frequently 
abstracted  from  the  houses  of  my  patients  by  this  meddlesome  and 
pilfering  rat.  Large  quantities — the  whole  annual  supply — of  candles 
and  soap  (in  cakes)  were  carried   upstairs  from  the  storeroom  to 
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the  farthest  comer  of  the  garret  of  the  post  hospital  at  Fort  Verde. 
At  John  Morris's  ranch,  on  Clear  Creek,  near  Fort  Verde,  in  February, 
1887,  a  pile  of  rubbish  was  burned  on  a  larj^e  heap  of  rocks  and  stones 
gathered  from  a  garden  and  potato  field.  The  fire  created  an  intense 
heat  which  ilest roved  most  of  the  wood-rats  that  had  selected  this 
collection  of  rubbish  for  their  home.  Rats  had  been  so  numerous 
that  six  had  been  caught  and  killed  in  turning  over  this  same  heap 
of  stones  a  few  days  earlier.  Three  days  after  the  fire  we  again 
moved  the  stones  and  caught  a  rat  that  had  its  whiskers  all  singed  off 
on  one  side.  We  also  found  a  surprisingly  large  quantity  of  potatoes 
and  Indian  com  stored. away  between  the  stones;  also  several  warm 
nests,  which  the  fire  had  not  reached,  about  the  size  of  a  peck  meas- 
ure, of  soft  plant  fibers;  but  there  were  no  holes  or  burrows  in  the 
grouml  under  the  stones.  Specimens  were  sometimes  obtained  by 
setting  fire  to  the  nests  and  shooting  the  rats  as  they  ran  out,  but 
they  were  usually  very  reluctant  to  leave  their  habitations,  and 
many  were  severely  singed  before  they  would  forsake  their  domiciles. 
One  wood-rat  of  Fort  Verde  had  the  habit  of  carrying  its  food  to  the 
stump  of  a  \v4Ilow,  6  feet  above  its  brush  pile,  when  feeding  at  early 
mom  and  was  not  disturbed  by  my  paiising  by,  though  I  often  stopped 
to  watch  it.  The  rat  mounds  along  the  Verde  River  were  sometimes 
composed  entireh' of  cow  **  chips,"  in  quantity  sufficient  to  have  filled 
a  cart.  In  a  nest  of  the  white-throated  wood-rat  taken  7  miles 
south  of  Bisbee,  Arizona,  September  17,  1S92,  were  found  the  follow- 
ing-named substances:  Seeils  of  amaranth  (Amarantus  reflexus), 
flowers  and  fruit  of  gourd  (('ucurhita  Jigitata),  pieces  of  agave  caudex 
in  considerable  amount,  pieties  of  bark  {Fouqu'ura  and  Juniperus), 
pieces  of  stem  of  a  spiny  and  gummy  shrub,  and  small  round  stones. 
Outwarilly  this  nest  was  oi>m pissed  of  coarse  sticks  and  cow-ilung. 

In  the  forest  zone  of  reil  juniper,  some  species  of  wcKnl-rats  heap 
quantities  of  sticks  and  cow-dung  around  the  tree  tmnks  and  even 
carr>"  them  into  the  lowest  forks  of  the  largest  branches,  where  their 
nests  were  quite  fretiuently  seen,  es|XH*ially  tm  the  roail  fn>m  Prescott 
to  Ash  Fork,  Arizona.  As  no  s|Hviniens  were  obtaineil  from  this 
region,  the  identity  of  the  rat  that  builds  those  large  and  conspicuous 
nests  remains  uncertain.  I  si>nietinios  saw  the  nests  among  cacti  as 
well  as  annnul  the  trunks  of  tlio  iuni|vr  tnvs,  and  a  few  rat  houses 
were  placed  in  oynm  spaces  amonsr  scoriactMnis  nx*ks.  I  frequently 
saw  the  rats  iratliering  tlio  fruit  of  the  juni|H^r  from  the  trees;  and 
their  houst\*5  were  stvn  thnnisrhout  the  juni|H^r  zono  on  the  high  bluffs 
biirderinir  the  south  side  of  the  Colorado  River  fri>in  Cataract  Creek 
to  Diamond  C^ret^k  Canyon.  Wivnl-nits  wert>  nottnl  as  '*very  com- 
mon." November  10.  lSs4,  throuirh  JT  miles  of  Cataract  Canyon, 
and  at  tlie  IlavaMipai  Indian  vilhiin\  The  IIavasu|>ai  iK-cupy  the 
lowest  i><»rtion  of  Cataract  Croi^k  Canyon,  \\hort^  they  cu!tivate  the 
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land,  and  store  their  dried  pumpkins,  peaches,  Indian  com,  and  other 
produce  in  caches  in  the  walls  of  the  canyon,  and  seal  them  up  tight 
with  a  kind  of  mud  cement  and  stone  walls  to  protect  them  from 
wood-rats  and  spermophiles. 

The  wood-rat  has  many  enemies.  Indians  kill  and  eat  them.  The 
Hopi  call  this  species  Kee-hua'  CahV-d,  and  pronounce  its  flesh  a  deli- 
cacy. Captain  Martinez,  of  the  army  engineer  corps  of  Mexico, 
informed  me  that  physicians  of  northern  Mexico  commonly  order  broth 
made  from  the  wood-rat  for  the  Indians  and  peasants  whom  they  are 
called  upon  to  treat — just  as  our  physicians  prescribe  chicken  broth 
and  beef  tea.  Bones  of  Neotoma  alhigula  were  numerous  in  the 
cave-like  human  habitations  so  abundant  in  the  Verde  Valley.  The 
bones  were  often  found  in  a  charred  condition,  showing  that  the  rat 
was  probably  used  as  food  by  this  ancient  people.  On  August  15, 
1886,  at  Fort  Verde,  the  first  sergeant  of  Company  K,  Ninth  Infan- 
try, brought  me  a  diamond  rattlesnake,  weighing  4:^^  pounds,  which 
contained  a  wood-rat.  Hawks  and  owls  also  devour  this  rat.  A 
western  red-tailed  hawk,  taken  January  16,  1887,  at  Fort  Verde, 
had  eaten  one,  swallowing  it  bones,  hair,  and  all.  Barn  owl  pellets 
from  a  nest  in  the  bluff  clay  bank  of  the  Verde  River,  on  July  30, 
1885,  contained  bones  of  this  wood-rat,  and  of  smaller  mammals, 
together  with  a  quantity  of  hair  and  remains  of  small  birds. 

White-throated  wood-rats  are  bom  at  all  seasons  of  the  year, 
but  perhaps  not  in  winter  in  the  higher  portions  of  its  habitat.  Two 
females  would  have  given  birth  to  three  young  each  and  four  to  two 
each. 

In  Arizona  the  distribution  of  the  white-throated  wood-rat  is  quite 
general  except  in  the  highest  portions.  It  was  abundant  in  the  Verde 
Valley.  In  January,  1885,  its  cow-dung  houses  were  seen  under 
bushes  and  cacti  all  along  the  route  from  Fort  Verde  to  Indian  Gar- 
den, on  Oak  Creek.  One  wood-rat  was  seen  on  a  nest  built  in  the 
center  of  a  bunch  of  cacti  growing  in  a  scrub-oak  bush.  On  the  mesa 
east  of  Fort  Verde  the  nests  were  usually  composed  of  sticks  and  dry 
cow  manure  in  varying  proportions.  Between  Fort  Verde  and  Fossil 
Creek  large  piles  of  sticks  and  cow-dung  heaps  were  built  up  around 
the  tmnks  of  juniper  trees  by  the  wood-rat.  I  found  it  in  the  Agua 
Fria  Valley,  at  Ilance^s  cienega,  on  Ash  Creek,  at  Antelope  and  Bum- 
ble Bee,  and  in  the  Black  Canyon  between  Phoenix  and  Prescott.  It 
was  common  at  Tucson,  Camp  Lowell,  Mountain  Spring,  and  on  the 
San  Pedro  River  at  Tres  Alamos. 

Along  the  Mexican  Line  this  species  was  first  met  with  in  the  Dog 
Mountains  of  New  Mexico,  where,  as  usual,  it  was  abundant,  as  it  also 
was  at  the  east  base  of  the  San  Luis  Mountains,  in  the  vicinity  of 
Monument  No.  64;  but  it  was  not  found  on  these  mountains  above 
2,100  meters  altitude,  beyond  which  it  was  replaced  by  Neotoma 
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mexicana  hvUata,  It  was  numerous  on  the  upper  course  of  the  canyon 
of  Cajon  Bonito  Creek,  near  the  boundaries  of  the  Mexican  States  of 
Chihuahua  and  Sonora,  and  was  also  abundant  in  the  San  Bernardino 
Valley,  Sonora.  At  Niggerhead  Mountain,  south  of  Monument  No. 
82,  its  nests  were  particularly  numerous.  In  the  Mule  Mountains, 
Arizona,  it  was  hkewise  abundant.  On  August  6,  1893,  I  took  a 
specimen  at  the  altitude  of  6,650  feet  on  San  Jose  Mountain,  Sonora, 
and  subsequently  one  was  entrapped  among  the  stones  composing  the 
monument  at  the  summit. "  It  was  abundant  in  the  Huachuca  Moun- 
tains, except  near  the  summit,  where  it  was  replaced  by  Neotoma 
mexicana  bvMata,  It  occurs  throughout  the  San  Pedro  and  Santa 
Cruz  valleys.  When  collecting  in  the  Patagonia  Mountains,  Sonora, 
Mr.  Holzner  noted  that "  this  wood-rat  lives  in  rocks;  builds  no  house;" 
also  that  the  specimens  collected  there  by  him  had  the  iris  very  dark 
brown  and  had  two  pairs  of  mammae  (inguinal).  We  took  several 
specimens  in  traps  set  in*  crevices  of  rocks  at  the  sides  of  a  sandy 
arroyo  on  the  Sonora  side  of  the  International  Boundary  near  La  Osa, 
Arizona,  December  8  to  28,  1893;  but  the  species  was  uncommon 
there.  It  was  more  abundant  at  Warsaw,  Pima  County,  Arizona,  in 
November  and  December,  1893.  It  was  common  at  Pozo  de  Luis, 
Sonora,  in  December,  1893,  and  January  following.  Its  houses  were 
often  made  of  joints  of  cactus;  and  rat  houses  were  seen  in  the  highest 
places,  oftenest  in  the  center  of  a  large  patch  of  prickly-pear  cactus. 
Some  were  taken  in  traps  with  much  difficulty,  for  they  were  very 
shy.  The  species  was  not  abundant  in  the  Nariz  Mountains;  but  in 
the  Sonoyta  Valley,  at  Sonoyta,  Santo  Domingo,  and  Quitobaquita 
it  was  not  uncommon,  nesting  about  cacti  and  in  brush  fences.  On 
February  9,  1894,  when  I  rode  from  Monument  No.  179  west  30  miles 
to  Tule  Wells,  I  saw  piles  of  cactus  joints  accumulated  by  wood-rats  at 
a  few  places,  but  all  were  old  and  uninhabited.  A  few  were  found  at 
Tule  Wells  and  at  Tinajas  Altas,  n  Arizona.  In  the  Gila  River  bot- 
tom, in  the  vicinity  of  Adonde  Siding,  Arizona,  we  found  it  common, 
especially  under  the  low,  spreading  mesquites  and  in  piles  of  driftage 
beside  the  Gila  River.  The  examples  entrapped  were  darker  than 
those  taken  at  Tule  Wells  and  Tinajas  Altas,  away  from  shade  and 
water.     It  was  not  noted  west  of  G.la  City. 

aNeotoma  mexicana  huUata  Mcrriani  wan  not  found  on  San  Jose  Mountain. 
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Record  and  measurements  of  58  specimens  of  Neotoma  albigvla. 


Museum 
number. 


CO 


«2374  , 
02376 


1883 
1829 


1 


254 
279 


Locality. 


Near  Fort  Verde,  Arizona. 
do 


Date. 


Sex  and 
age. 


"2375    In  skin     306 


02377 


«2378    660 


.do. 


.«lo. 


21314 
20745 

21311 
20679 

20721 

20722 

58890 
58889 

58887 
58888 
58841 
58838 
21438 
21439 
21440 
21441 
21442 
21443 
21444 
21446 
21447 
21448 
21449 
21450 
21451 
21455 
58892 


37057  1772  Dok  Spring,  Grant  County,  New 
Mexico. 

37ft'i9  2085  San  Bernardino  Ranch,  Monu- 
ment No.  77. 


2102 


.do. 


2108     Monument   No.   90,   near   Bisbee, 

Arizona. 

36832      827  ,  Patagonia  Mountains,  near  Monu- 
ment No.  114. 

35868       835    do 


1885. 

mm. 

mm. 

mm. 

Oct.  2 ; 

cf  ad. 

315 

136 

33.0 

Nov.  13  1 

9  ad. 

335 

152 

35.0 

Jan. 


tI 


i  I  ^    I 


1887.  ; 
Feb.     3 

1888.  , 
May     1  I 

1892. 
May  22  1 

Sept.    3  I 


9  ad. 
9a<l. 
9  ad. 

cf  JUV. 

ff  ad. 


360  I     169  :  34.0 


333       146  ,  34.0 


162     34. 0 


11 


I 

mm. 
25.0 
26.0 

26.0 

27.0 

I    27.0 


325        147     35.0 


Sept.    9  I     cf  ad. 
Sept.  17       f/  ad. 


353 
312 


153 
l.-V) 


Nov.  21 


(^ad. 


Nov.  22  1  9  ad. 


.')8889 
63106 
58887 
.58888 
.')8841 
58838 
:»667 
36668 
36669 
36670 
36671 
36672 
36673 
36674 
36675 
36676 

36677 
36678 
36681 
.■18892 


2440 
2441 
2442 
4246 
4248 
2.'>80 
2581 
8<»8 
922 
928 
933 
934 
944 
94;i 
954 
973 
974 
975 
98.5 
994 
1024 
2.V22 


.•^an  Joso  Mountain,  Sonora 

do 

do 

do 

do 

Huachuca  Mountains,  Arizona. 

do 

, do 

do 

do 

do 

do 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


189.3. 
Aug.  7 
.  .do  . . . . 
..do.... 
Aug.  8 
Aug.  9 
Oct.  17 
..do.... 
Aug.  3 
Aug.  11 
Aug.  12 
Aug.  13 
..do... 
Aug.  16 
...do.... 
...do.... 


Dog  Spring,  (J rant  County,  New 
Mexico. 


Aug.  24 
..do... 
Aug.  25 
Aug.  28 
Aug.  30 
Sept.  10 
Sept.  17 


,f  im. 
6  9  ad. 
9  im. 
9  ad. 
cf  ad. 
^  im. 
9  im. 
9. 

9  ad. 
9  ad. 
/  ad. 
/ad. 
9  ad. 
'  juv. 
./  ad. 
9  ad. 
9  juv. 
d"  juv. 
cf. 

vf  ad. 
9  ad. 
9  ad. 


333  I    1.53 


324       148 


I    280       127 


270  I 
334  ' 
335 
302  ' 


117 
137 
138 
136 


294 
306 
302 
325 
325 
329 
286 
336 
314 
2.59 


136 
151 
149 
147 
155 
159 
133 
161 
142 
129 


37.0 
32.5 

33.0 

32.6 


34.0 
34.0 
33.0 
35.0 
33.0 
33.0 
32.0 
30.5 
32.0 
33.0 
32.0 
3.3.0 
33.0 
34.0 
33.0 
33.0 
31.0 


2.5.0 
22.0 

26.5 

24.0 

22.0 
22.0 
15.0 
22.0 
23.0 
23.5 
24.0 
22.0 
24.5 
26.0 
26.0 
25.0 
23.0 
24.0 
22.5 
24.5 
19.0 


307 
312 


1,55 
147 


30.0  j 
32.0  I 
32.0 
32.5 


58891      .58891      2.541 


.do. 


o  .Vmericnn  Museum  of  Natural  Hi. story. 
.'50639 -No.  56-07  m 31 


I 
I 
'  S<pt.  19        <f  a«l.  336       147     33.5 

b  Head  and  Body  is.5  mm. 


22.0 
23.0 
21.0 
24.0 

23.0 
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Record  and  meMurements  of  58  specimens  of  Neotoma  albigula — Continued. 


Museum 
numoer. 


59277  59277 


59275 
59279 
59280 
59278 

59274 
59276 
59281 
63107 
63108 
63109 
141833 

141834 
141835 


50275 
59279 
59280 
59278 

59274 
59276 
59281 
63107 
63108 
63109 
141833 

141834 
I4I835 


141836  141836 

141837  141837 


S^ 

s 


21463 

36688 

58839 

5S839 

58840 

58S40 

58842 

58842 

59214 

59214 

69216 

59216 

59215 

59215 

59213 

59213 

1066 
2583 
2601 
2627 
2693 
2702 
2703 
2708 


2754 

2757 
2759 
2760 
2787 

2800  I 

2801 

2814 

2948 

2959 

2960 

2995 

3046 
3a57 

3058 
I  3064 


Locality. 


Huachuca  Mountains,  Arizona  . 
Town  of  Sania  Cruz,  Sonora. . . . 

....do : 

Nogales,  Monument  No.  122 

La  Osa,  near  Monument  No.  40. 

do 

do 

do 


Poso  de  Luis,  near  Monument  No. 
152. 

....do 

....do 

....do 


Sonoyta,  Sonora,  near  Monument 
No.  167. 

do 

do 

do 


Date. 


Sex  and 
age. 


Tul?  Wells,  near  Monument  Mo.  186  , 

do I 

Near  Monument  No.  187 1 

Tinajas  Altas,  Arizona,  near  Monu- 
ment No.  191.  ] 

Adonde,  Gila  River,  Arizona ' 

Adonde  station,  S.  Pa.  R.  R.,  Gila 
River,  Arizona. 

do 

do 


I 


1893. 
Oct.  3 
Oct.  22 
..do.... 
Oct.  27 
Dec.  18 
Dec.  19 
..do.... 
Dec.  20 

1894. 
Jan.     1 

Jan.  3 
Jan.  4 
...do.... 
Jan.   17 

Jan.  20 
...do.... 
Jan.  21 
Feb.  11 
Feb.  13  i 

...do....! 

Feb.   19 

Feb.  26 
Feb.  27 

....do... 
Feb.  28 


9im. 
9  ad. 
^ad. 
09  ad. 
cf  ad. 
9  ad. 
9  ad. 
9im. 

9  ad. 

cf  ad. 

fr-f  ad. 

cf  ad. 

9  ad. 

9  ad. 
cf  ad. 
(fad. 
9  ad. 
cf  ad. 
fad. 
c9  ad- 

d9. 
9  ad. 

9  ad. 
9  ad. 


•5 

g 

1 

1 

Ti 

> 

^M 

3 

g 

H 

h) 

-   - 



mm.    mm.  ■  mm. 
307       142  I  34.0 


330 
350 


155 
161 


320 
336  I 

328  I 
295  I 


144 

155 
152 
142 


34.0  I 

34.0 

33.0 

36.0 

35.0 

35.0 

33.5 


6 

o 

u 

-a  8 

OS 


mm. 
22.0 
22.5 
22.0 
24.0 
24.0 
23.0 
23.0 
22.0 


348       157 


32.0       24.0 


34.0 
3.3.0 


23.0 
22.0 


321 

153 

32.0 

22.0 

312 

153 

33.0 

24.0 

303 

140 

34.0 

21.0 

321 

149 

33.0 

24.0 

330 

156 

31.5 

23.5 

320 

155 

32.5 

24.5 

308 

145 

33.0 

24.0 

337 

162 

33.0 

25.0 

34.0 

33.0 
36.0 

25.5 

23.5 

342 

170 

24.0 

'  343 

165 

3&0 

25.0 

340 

158 

36.0 

22.0 

o  Head  and  body  179  mm. 
&  Head  and  body  176  mm. 


c  Head  and  body  170  mm. 
d  Head  and  body  153  mm. 


NEOTOMA  ALBIGULA  ANGUSTICEPS  (Merriam). 
EASTERir  DESERT  WOOD-RAT. 

Neotoma  intermedia  angusticeps  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  127,  July  2, 
1894,  (original  description). — Miller  and  Rehn, Proc.  Bost.  Soc.  Nat.  Hist., XXX, 
No.  1,  Dec.  27,  ISOl,  p.  lOo  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Neotoma  intermedia]  angusticeps^  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  162 
(Synop.  Mam.  N.  Am.) ;  IV,  1904,  p.  28,5  (Mam.  Mid.  Am.). 

Type-locality. — Apache   Mountains,  New  Mexico,  near  Monument 
No.  40.  (Type,  skin  and  skull,  in  the  collection  of  Dr.  C.  Hart  Merriam.) 
Geographical  range. — Sonoran  Zone  of  the  Eastern  Desert  Tract. 
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Description, — Size  small;  coloration  pale  and  cinereous;  ear  small; 
mammae,  2  pairs  (in  one  individual,  3  pairs);  skull  long  and  narrow. 
Length,  320  mm;  tail  vertebrae,  150;  hind  foot,  34;  ear,  22.  Skull, 
46  mm  by  23.5.  The  upper  coloring  is  a  mixture  of  ochraceous  and 
cinereous.  Below,  as  usual  in  desert  forms,  the  white  tips  to  the 
hairs  are  much  broader  than  in  others. 

Remarks. — The  type  of  tliis  form  did  not  come  from  the  extreme  ''  S. 
W.  corner  of  Grant  Co.,  New  Mexico,'*  a  locality  that  Mr.  Anthony, 
the  collector,  never  visited,  but  from  a  point  in  the  Apache  Moun- 
tains, well  to  the  eastward  of  the  high  San  Luis  range  of  mountains, 
and  not  far  from  Monument  No.  40,  of  the  Mexican  Line.  The  south- 
west comer  of  Grant  County  is  well  within  the  range  of  true  alhigula, 
with  the  broad  Animas  plain,  and  the  San  Luis,  Dog,  and  Hachita 
ranges  of  mountains  between  it  and  the  type-locality  of  this  animal, 
which  came  from  the  western  edge  of  the  Eastern  Desert — a  very  dif- 
ferent faunal  area.  A  large  series  of  topotypes  of  Neotoma  intermedia 
angusiicepSy  from  the  vicinity  of  Monument  No.  40,  Doyle's  Well,  and 
Hachita  Grande  Mountain,  furnish  several  examples  that  agree  closely 
with  the  Eastern  Desert  form,  while  others  of  the  series  are  indistin- 
guishable by  cranial  or  external  characters  from  typical  N.  alhigula 
from  Tucson  and  Fort  I^owell.  In  other  words,  the  locality  is  the  inter- 
grading  ground  of  the  two  forms,  and  according  to  usage,  it  falls  to 
the  lot  of  the  first  reviewer  to  decide  whether  the  form  angusticeps 
shall  be  kept  separate  from  true  Neotoraa  alhiguUiy  or  be  allowed  to 
stp,nd  for  the  desert  form  to  the  eastward.  I  have  decided  upon  the 
latter  course,  though  there  are  specimens  in  our  collection  taken  50 
miles  farther  east  that  are  practically  indistinguishable  from  true  alhi- 
gula. In  the  region  around  El  Paso,  Texas,  this  desert  race  finds  its 
extreme  expression  in  a  small,  pale,  ash-colored  or  buffy  animal.  At 
a  camp  50  miles  west  of  the  Rio  Grande  (Monument  No.  15),  where 
black  obsidian  rocks  and  areas  of  pale  reddish  sand  were  in  close  prox- 
imity, dark  and  pale  forms  were  collected  practically  together.  One 
of  the  darkest  had  the  under  surface  strongly  washed  with  salmon 
color,  in  this  respect,  being  unique  in  our  large  series  of  specimens  of 
the  Neotoma  alhigula  group. 

Habits  and  local  distribution. — This  wood-rat  often  builds  its  nest 
among  the  joints  of  large  prickly-pear  cacti,  but  it  also  lives  among 
rocks,  and  one  was  trapped  in  a  cavernous  hollow  under  a  cliff.  At 
El  Paso,  it  was  rather  common  in  rocky  situations,  and  ascended  to 
the  summit  of  the  neighboring  Franklin  Mountains.  It  was  found  at 
every  camp  thence  westward  to  the  Hachita  Mountains.  I  found  it 
at  Steins  Pass,  Lordsburg,  and  Separ,  New  Mexico,  in  April,  1885. 
Three  females  taken  at  Monument  No.  15,  March  31  and  April  3,  1892, 
contained  2,  1,  and  3  fetuses,  respectively. 
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Record  and  measurements  of  82  specimens  of  Neotoma  aJhigtda  angitsticeps. 


Museum 
number. 


20098 


20278 

20263 
20266 
20261 
20277 
20269 
20260 
20262 
20267 
20264 
20259 
20288 

20275 
20272 
20273 
20274 
20271 
20270 
20265 
20257 
21308 
21309 
202.56 
21312 
20258 
21313 
21310 
20680 
20746 


as  . 


35461 
35462 
35592 

35621 

35617 

35571 

35580 

35616 

35579 

35532  I 

35534  , 

.'J5586  I 

35596 

37051  i 

35570 
35553 
35591 
35.573 
35625 
35628 
35575 
35531 
37049 
370)2 
3r)634 
37053 
35533 
37054 
37055 
37056 
37a'')8 


Locality. 


Date. 


20744  35915 


1533 
1534 
1568  ' 

1588 

1599 

1600 

1604 

1607  ; 

1626 

1627 

1628 

1631 

1644 


1671 
1683 
1684 
1689 
1690 
1691 
1698 
1710 
1712 
1714 
1724 
1735 
1756 
1762 
1764 
1766 
1814 

1816 


El  Paso,  Texas. 
....do 


Monument  No.  15,  50  miles  west  of 
Kl  Paso,  Texas. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Sex  and 
age. 


Carrizalillo  Mountain,  near  Monu- 
ment No.  32. 

do 


Upper  Corner,  Monument  No.  40. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


1892. 
Mar.    4 
Mar.    5 
Mar.  23 

Mar.  26 
Mar.  29 

....do... 
Mar.  30 
Mar.  31 
Apr.    3 

....do... 

....do... 
Apr.  4 
Apr.  6 
Apr.   18 

....do... 
Apr.  23 

....do... 
Apr.  25 

....do... 

....do...i 
Apr.  26  ' 
Apr.  28 
Apr.  29  I 
Apr.  30 
May     1 


Big    Hachita    Mountain,     Grant 
County,  New  Me.xico. 

do 


May  4 
May  10 
May  13 
May  14 
May  15 
May  2.'J 

May  2,5 


9  ad. 
cfad. 
(fad. 

$ad. 
cf  ad. 
cfad. 
9  ad. 
9  ad. 
(fad. 
9  ad. 
9  ad. 
9  ad. 
cf  ad. 
"cf  ad. 

cf  juv. 
9  ad. 
(fad. 
9  ad. 
cf  ad. 
9  ad. 
9  ad. 
-fad. 
,f  juv. 
cf  ad. 
:f  juv. 
cf  ad. 
.-fad. 
9  ad. 


11 

OS 


mtn.    mtn.  ,  tnin.    mm. 


274  , 
300  I 
364  ' 

314  ! 
337 
337  I 
265  I 
328  I 
330 
312  I 
333  [ 
322 
333 


127 
132 
163 

131 
146 
153 
119 
140 
147 
134 
145 
144 
136 


I 


I 


(fad. 

cf  juv. 

cfim. 

cf  ad. 

223 

I  335  ' 
'  315 
320  I 
325 
I  319  I 
291  I 
340  I 
,  209 
I  333 
I  262 
I  310 
I  332 
327 
346 


94 
152 
140 
144 
127 
138  \ 
129  i 
137 

82 
153 
112 
130 
141 
138 
148 


29.0 
34.0 

I  34.0 

I 
33.0 
33.0 
35.0 
31.0 
32.0 
34,0 
34.0 
35.0 
33.0 
34.0  I 
32.0 

31.0 

35.0 

37.0 

33.0 

33.0 

34.0 

33.0  i 

33.0  I 

30.0 

35.0 

34.0 

34.0 

34,0  ' 

32.0 

35.0 


23.0 
22.5 
20.0 

23.0 
23.0 
24.0 
21.0 
21.0 
22.0 
23.0 
22.0 
22.0 
22.5 
24.0 

23.0 
25.0 
23.5 
24.0 
23.0 
25.0 
23.0 
$2.0 
20.0 
22,0 
20.0 
22.0 
20.0 
23.0 
23.0 


280       123     31.0  '    22.0 

I  I 

330       144  I  32.0       25.0 


a  Head  and  body,  IKi  mm. 

NEOTOMA  INTERMEDIA  Rhoads. 

RE0AD8  WOOD-RAT. 

Netoma  intermedia  Rhoads,  American  Naturalist.  XXVIII,  p.  69,  Jan.,  1894,  (from 
Dulzura,  San  Die|jo  County,  California;  original  description).— Merriam,  Proc. 
Acad.  Nat.  Sci.  Phila.,  1894,  p.  247  (inpart;  the  subspecies  gdva  is  included). — 
Miller  and  REnN,Proc.  Bost.  Soc.  Nat.  Hi.st.,XXX,No.  l,Dec.27.  1901, p.  105 
(Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

Neotoma  califomica  Price,  Proc.  Calif.  Acad.  Sci.,  2d  ser.,  Ill,  p.  154,  May  9,  1894 
(from  Bear  Valley,  San  Benito  County,  California). 

Neotoma  intermedins,  Rhoads,  American  Naturalist,  XXVIIl,  p.  69  (in  text),  Jan. 
1,  1894. 
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[Neotoma]  iniermedia,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  161  (Synop. 
Mam.  N.  Am.);  IV,  1904,  p.  284  (Mam.  Mid.  Am). 

Type-locality, — Dulzura,  San'  Diego  County,  California.  (Type, 
skin  and  skull,  in  the  collection  of  S.  N.  Rhoads,  of  Philadelphia.) 

Geographical  range.— Sonoran  Zone  of  the  Pacific  Coast  Tract  of  Cal- 
ifornia and  Lower  California. 

Description, — Size  medium.  Length,  320  mm.;  tail  vertebrae,  150; 
hind  foot,  34;  ear,  24.  Skull,  44  by  2L  Tail  sharply  bicolor,  short, 
and  tapering.  Color  above  superficially  bjbwnish  gray,  with  a  slight 
tinge  of  olive,  and  thickty  lined  with  blackish;  basal  portion  of  the 
pelage  dark  plumbeous.  Head  more  grayish, 
lacking  the  olive  tone.  Tail  blackish  above, 
white  on  sides  and  below.  Feet  all  pure  white, 
except  the  bare  soles,  which  are  flesh-color, 
those  of  Neotoma  fusdpes  macrotis  being  of  a 
livid,  purplish  color.  Under  surface  of  head 
and  body  white,  or  very  faintly  tinged  with 
ecru-drab  across  the  abdomen;  underfur  and 
basal  portion  of  the  long  hair  plumbeous,  the 
color  often  showing  through,  between  the  white 
tips.  Ears  rather  large,  scantily  coated  with 
dark,  drab-colored  hairs. 

Cranial  and  dental  characters, — ^The  'skull  of  this  species  combines 
the  cranial  characteristics  of  Neotoma  mexicana  and  N,  leucodon.  The 
front  upper  molar  (fig.  119)  is  relatively  broad  and  has  the  anterior  one 
of  the  three  transverse  loops  into  which  the  tooth  is  divided  but  faintly 
notched  by  the  antero-internal  groove.  There  is  a  plainly  marked 
supraorbital  bead.  The  interpterygoid  space  is  remarkably  con- 
tracted. The  frontals  are' shaped  much  as  in  N,  mexicana,  not  sud- 
denly bulging  posteriorly. 

Habits  and  local  distribution.-^The  Rhoads  wood-rat  usually  lives 
among  cactuses;  but  one  individual  was  shot  from  an  oak  tree.  It 
not  infrequently  travels  about  during  the  day,  though  it  is  chiefly 
nocturnal. 


a  b 

Fig.  119.— Neotoma  inteb- 
media.  cbown8  of  molab 
teeth  of  a  young  indi- 
VIDUAL,   a,  UPPER  series; 

b,  LOWEB  SERIES. 
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Measurements  of  27  specimens  of  Neotoma  intermedia. 
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NEOTOMA  INTERMEDIA  GILVA  Rhoads. 

BANKIirO  WOOD-RAT. 

Neotoma  intermedia  gilva  Rhoads,  American  Naturalist,  XXVIII,  Jan.  1,  1894,  p.  69 
(orijjinal  description).— Miller  and  Reiin,  Proc.  Bo.st.  Soc.  Nat.  Hist.,  XXX, 
No.  1,  Doc.  27,  1601,  p  103  (Syst.  Results  Study  N.  Am.  Mam.  tocloso  of  1900). 

[Neotomia  intermedia]  gilva,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  162 
(Synop.  Mam  N.Am.). 

Type-locality.-  -Banning,  San  Bernardino  County,  California. 

Geographical  range. — Lower  Sonoran  Zone  of  the  Western  Desert 
Tract. 

Description. — Similar  to  Neotoma  intermedia  except  in  color,  but 
slightly smaJler.  Upper  parts  cinereous-buff;  under  parts  white;  tail 
buffy  all  round  at  base. 
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Measurements  (Cat.  No.  60982,  U.S.N.M.,  adult  male  from  the  east 
base  of  the  Coast  Range  Mountains,  near  Monument  No.  228). — ^Total 
length,  348  mm;  tail  vertebrae,  174;  hind  foot,  34;  ear  from  crown, 
27.     Skull,  42  by  20. 

Remarks, — Mr.  Rhoads's  type,  from  Banning,  is  an  intermediate, 
not  typical  of  the  desert  phase  of  this  species,  but,  as  it  is  not  clearly 
the  subspecies  intermedia,  I  prefer  to  consider  it  as  representing  the 
present  form  rather  than  to  apply  a  new  name.  I  am  indebted  to  Mr. 
Rhoads  for  the  privilege  of  comparing  the  type. 

Measurements  of  10  speciviens  of  Neotoma  intermedia  gilva. 
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No.  233.                                            I 

do May  22  • 

do May  24 

do May  25  , 

do May  20 


do May  21 

Nachoguero   Valley June    4 


9  ad. 

9  ad. 
cf  ad. 

9  ad. 
9  ad. 
:f  im. 
f  juv. 
^  juv. 
9  ad. 


-h 

£ 

c 

S 

ja 

•? 

*-  ij 

^  c 

JC 

^, 

.r.::, 

tJ, 

> 

^ 

c 

B 

h3 

■A 

^ 

mm. 

mm. 

mm. 

348 

174 

ai.o 

330 

165 

34.0 

1 

314 

144 

32.0 

310 

148 

35.0 

305  I 
294  ! 
284  i 
288  I 
225  ' 
304 


142  34.0 
135  31.0 

139  32.0" 
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NEOTOMA  DESERTORUM  Memam. 


HERMIT  WOOD-RAT. 

Neotoma  desertorum  Merbiam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  125,  July  2,  1894  (original 
description).— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
1901,  p.  103  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

^Neotoma  lejrida  Thomas,  Ann.  and  Mag.  Nat.  Hist.,  6th  ser.,XII,  Sept.,  1893,  p.  106. 
(From  Williams  Spring,  about  lat.  40°,  long.  113°,  just  south  of  Champlin  Moun- 
tains,  Juab  County,  Utah.  Altitude,  4,558  feet).— Miller  and  Rehn,  Proc.  Bost. 
Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  106. 

[Neotoma]  desertorum,  Elliot,  Field  Col.  Mus.,  2^1.  Ser.,  II,  1901,  p.  161  (Synop. 
Mam.  N.  Am.). 

'i Neotoma  cinerea  lepida,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,.11, 1901 ,  p.  429  (appendix  to 
Synop.  Mam.  N.  Am.). 

Type-locality. — Furnace  Creek,  Death  Valley,  California.  (Type, 
skin  and  skull,  Cat.  No.  liliE,  U.  S.  National  Museum,  Biological 
Survey  collection.) 

Geographical  range. — Upper  and  Lower  Sonoran  zones  of  the  West- 
em  Desert  Tract. 
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Description. — Size,  small.  Length,  300  mm.;  tail  vertebrae,  125; 
hind  foot,  30;  ear  from  crown,  27.  Ears,  large.  Pelage  remarkably 
long,  soft,  and  silky.  Color  above  ochraceous  buff;  head  smoke  gray; 
under  parts,  white,  sometimes  faintly  washed  with  pinkish  buff;  tail, 
bicolor,  dusky  above,  white  below. 

Cranial  and  dental  characters, — Skull  light,  with  remarkably  large 
tympanic  bullae. 

Remarlcs, — On  the  Mexican  Line  this  beautiful  species  has  been 
found  only  at  Yuma,  on  the  Colorado  River. 

NEOTOMA  FUSCIPES  MA- 
CROTIS  (Thomas). 

SAN  DIEOO  WOOD-RAT. 


Neotoma  macrotis  Tuomas,  Ann. 
andMag.Nat.  Hist.,6thSer., 
XII,  Sept.,  1893,  pp.  234, 
235  (from  San  Diego,  Cali- 
fornia ;  original  description). 

Neotoma  macrotis  simplex  True, 
Proc.  U.  S.  Nat.  Mus.,XVII, 
1894,  p.  354  (advance  sheet 
issued  June  27,  1894).  (A 
pale  interior  form). 

Neotoma  fusci'pes  macrotis,  Mer- 
RiAM,  Proc.  Acad.  Nat.  Sci. 
Phila.,  1894,  p.  242.— Mil- 
ler and  Rehn,  Proc.  Bost. 
Soc.  Nat.  Hist.,  XXX,  No. 
1,  Dec.  27,  1901,  p.  104 
(Syst.  Results  Study  N .  Am. 
Mam.  to  close  of  1900). 

[Neotoma  fuscipes]  macrotiff, 
Elliot,  Field  Col.  Mus., 
Zool.  Ser.,  II,  1901,  p.  159 
(Synop.  Mam.  N.  Am.). 

Type-locality.  —  San 
b  c  d        Diego,  California.     (Type, 

Fig.  121).— Neotoma   fuscipes  macrotis.    a,  ear;   b,  fore-    j^J^Jj^      and       skulI       in      the 
foot;  c,  iiindfoot;  d,  tail.  t»    •    •   i    -*  r  \' 

British  Museum.) 
Geographical   range. — Pacific  Coast  Tract  of  southern  and  Lower 
California;  inhabits  the  Sonoran  Zone. 

Description. — Size,  rather  large.  Length,  370  mm.;  tail  verte- 
brae, 170;  hind  foot,  35;  ear  from  crown,  25;  Skull,  47  by  25.  Above 
russet-drab,  mixed  with  blackish;  head  and  limbs  mouse-gray;  feet 
(fig.  1206  and  c)  with  the  usual  white  color  more  or  less  replaced  by 
dusky  or  blackish  down  to  the  toes;  under  surface,  white  (except  the 
tail) ,  more  or  less  washed  with  ochraceous  biifT  across  the  abdomen ; 
tail  (fig.  120d)  not  distinctly  bicolor,  but  black,  slightly  mixed  with 
gray  above  and  sooty  grayish  below;  ears  (fig.  120a)  large,  scantily 
haired,  faintly  edged  with  grayish  white,  and  blackish  on  anterior  third 
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of  convex  surface.  Young,  mouse-gray  above,  white  below,  with  feet 
and  tail  dusky. 

Cranial  and  dental  chanicters. — The  skull  of  this  species  is  readily 
distinguishable  from  that  of  Neotoma  intermedia  of  the  same  region  by 
its  larger  size,  peculiar  shape,  and  much  wider  interpterygoid  fossa. 
The  anterior  loop  of  the  first  upper  molar  is  not  divided  by  a  sulcus  as 
it  is  in  N,  mexi<^na. 

Remarlcs. — I  have  examined  specimens  that  were  intermediate  in 
characters,  both  external  and  cranial,  between  Neotoma  fuscipes 
macrotis  and  N.  intermedia.  They  were  found  in  leaf-nests  in  oak 
trees,  and  I  am  disposed  to  consider  them  as  hybrids  between  the  two 
species.  Neotoma  fiiscipes  macrotis  is  an  arboreal  species,  building  its 
nests  in  hollow  trees  or  among  their  branches,  while  N.  interrnedia 
reside-s  in  the  open  country,  usually  making  its  home  among  the 
cactuses. 

Habits  and  local  distribution. — The  San  Diego  wood-rat  builds  its 
nest  in  tall  evergreen  oaks.  The  nest,  which  is  composed  largely  of 
twigs  and  leaves  of  the  oak,  resembles  that  of  the  eastern  gray  squirrel. 
I  once  set  fire  to  a  nest  and  saw,  besides  the  wood  rats,  two  large  tree 
lizards  (Sceloporus)  come  out  of  it.  This  species  does  not  always 
remain  near  trees.  On  July  3,  1894,  I  saw  one  in  a  clump  of  cactuses 
on  Cottonwood  Creek,  Lower  California,  and  shot  it  from  my  horse. 
The  spot  was  a  dry,  open  waste,  perhaps  5,000  3^ards  from  the  stream. 
Several  of  our  specimens  were  obtained  by  shobting  into  nests. 

Measurements  of  12  specimens  collected  of  the  genus  Neotomafuscipes  macrotis. 
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NEOTOMA  PINETORUM  Merriam. 
PIKE  WOOD-RAT. 

Neatoma  pinetorum  Merriam,  Proc.  Biol.  Soc.  Wash.,  VIII,  p.  Ill,  July  31, 1893 
(original  description).— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  No.  1, 
Dec.  27, 1901,  p.  108  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Neotoma]  pinetorum^  Elliot,  Field  Col.  Mus.,  2iOol.  Ser.,  II,  1901,  p.  158  (S3mop.  Mam. 
N.  Am.). 


FlO.  121.— NEOTOMA  PINETORCJH.      SKULL.     a,  DORSAL  VIEW;   6,  VENTRAL  VIEW;   C,  LATERAL  VIEW. 

Type-locality. — San  Francisco  Mountain,  Arizona.  (Type,  skin  and 
skull,  Cat.  No.  si?iJ,  U.  S.  National  Museum,  Biological  Survey  col- 
lection.) 

Geographical  range. — Forested  areas  of  the  Colorado  Plateau  in 
northeastern  Arizona.     Transition  and  Lower  Boreal  zones. 

Description. — Similar  to  Neotoma  mexicanCy 
but  much  larger,  and  of  a  darker,  more  ful- 
vous color  on  the  upper  surface.  Length, 
360  mm.;  tail  vertebrae,  160;  hind  foot,  37; 
ear  from  crown,  25.  Skull,  47  by  24  (adult 
male  from  Baker's  Butte,  Yavapai  County, 
Arizona).  Above  fulvous,  thickly  lined  with 
black-tipped  hairs;  under  surface  and  feet, 
white;  tail  black  above,  white  below;  sides  of 
face,  grayish. 

Cranial  and  dental  characters. — The  skull  and 
teeth  (figs.  121  and  122),  though  much  heavier 
than     in    Neotoma    mexicanoj    have    much    the 
same  character.    The  interpterygoid  space  is  remarkably  long  and 
narrow. 

Remarks. — ^This  species  does  not  reach  the  Mexican  Line,  but  was 
included  in  my  earlier  collections,  made  in  Arizona  from  18S4  to  1888. 

Habits  and  local  distribution. — This  rat  builds  large  nests  in  thickets 
and  stumps  of  trees.  It  enters  houses  freely.  At  Bakers  Butte 
(altitude,  8,000  feet)  I  trapped  a  specimen  in  a  cabin;  and  the  species 


a  h 

FlO.  122.--NEOT01fA  PINE- 
TORUM. Crowns  of  mo- 
lar teeth,  a,  LOWER  se- 
ries; b,  upper  series. 
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was  abundant  at  Flagstaff  and  San  Francisco  Mountain  in  1886  and 
1887,  when  it  was  also  found  at  Quaking  Asp  Settlement  on  the 
Mogollon  Mesa.  I  never  obtained  any  of  the  rats  from  the  large  nests 
so  abundant  in  the  red  juniper  trees  of  northern  Arizona,  and  do  not 
know  whether  they  were  made  by  this  or  some  other  species  of  wood 
rat.  Doctor  Bishop  collected  the  pine  wood-rat  at  Bill  Williams 
Mountain,  Arizona,  in  1883. 

NEOTOMA  MEXICANA  Baird. 
0HIH17AHTTA  WOOD-RAT. 

Neotoma  mexicana  Baibd,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  1855,  p.  333  (near  Chihua- 
hua, Mexico;  original  description). — Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894, 
p.  245. — Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 
1901,  p.  103  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Neotoma]  mexicana,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  158  (Synop.  Mam. 
N.  Am.);  IV,  1904,  p.  282  (Mam.  Mid.  Am.). 

Type-locality. — Mountains  near  Chihuahua,  Mexico. 

Geographical  range. — Tops  of  the  desert  ranges  of  the  Chihuahuan 
region,  extending  into  the  United  States  in  southwestern  Texas  and 
southeastern  New  Mexico. 

Description. — Size,  small.  Length,  335  mm.;  tail  vertebras,  150; 
hind  foot,  35;  ear  from  crown,  22;  skull,  42  by  20.5.  Color  of  upper 
side  of  body  pale  ochraceous  buff  mixed  with  gray  and  black;  head 
and  legs,  grayish;  underfur  plumbeous;  under  surface  of  head  and 
body,  feet,  and  under  side  of  tail  white. 

Cranial  and  dental  characters. — Skull  with  front  loop  of  first  upper 
molar  completely  divided  by  a  deep  sulcus  formed  by  the  infolding  of 
the  enamel,  exactly  as  in  Neotoma  pinetorum.  Nasal  bones  broad, 
often  truncate  posteriorly,  ending  evenly  with  the  premaxillaries 
behind.     Orbital  margin  upturned  and  forming  a  distinct  crest. 

NEOTOMA  MEXICANA  BULLATA  Merriam. 
APACHE  WOOD-RAT. 

Neotoma  mexicana  htdlata  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  120,  July  2,  1894 
(Santa  Catalina  Mountains,  Arizona;  original  description);  Acad.  Nat.  Sci. 
Phila.,  1894,  p.  245.— Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1 , 
Dec.  27,  1901,  p.  107  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Neotoma  mexicana]  huUatay  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  158 
(Synop.  Mam.  N.  Am.). 

Type-locality. — Santa  Catalina  Mountains,  Arizona.  (Type,  skin 
and  skull,  Cat.  No.  Jf  f  f  J,  U.  S.  National  Museum,  Biological  Survey 
collection.) 

Geographical  range. — Transition  Zone,  on  mountains  of  the  Elevated 
Central  Tract,  in  places  touching  the  lower  edge  of  the  Boreal  Zone. 

Description. — Similar  to  typical  Neotoma  mexicana^  but  darker, 
with  peculiar  audital  bulla?.  Above  clay  color,  grayish  on  head  and 
limbs,  thickly  lined  with  black-tipped  hairs;  sides  buffy;  underfur 
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plumbeous;  feet  and  under  suface  white.  Mammae,  2  pairs.  Length, 
350  mm.;  tail  vertebrae,  175;  hind  foot,  35;  ear  from  crown,  20;  skull, 
44  by  21. 

Cranial  and  dental  characters. — The  anterior  loop  of  the  first  upper 
molar  is  completely  divided  by  an  infolding  of  the  enamel.  The  nasals 
are  truncate  posteriorly  and  end  flush  with  the  premaxillaries  behind. 
The  orbital  rim  is  elevated  and  sharp,  making  the  interorbital  portion 
of  the  frontal  bone  strongly  concave  longitudinally,  and  the  interptery- 
goid  space  is  narrow.  As  noted  by  Merriam,  the  audital  bullae,  which 
are  rather  small,  are  sometimes  '*  curved  toward  median  line  anteriorly 
in  a  manner  not  observed  elsewhere  in  the  genus;"  but  this  pecul- 
iarity is  by  no  means  constant. 

RemarJcs. — This  slightly  marked  race  occupies  the  spruce  and  pine 
zones  on  the  mountains  southwest  of  the  Colorado  Plateau,  in  the  latter 
region  being  replaced  by  a  larger  but  closely  allied  species,  Neotoma 
pinetorum.  On  the  Mexican  Line  we  found  it  only  on  the  highest  por- 
tions of  the  San  Luis  and  Huachuca  mountains.  Externally  it  is  very 
similar  to  Neotoma  intermedia  alhigula  of  the  same  region,  but  may  be 
distinguished  by  its  smaller  size  and  more  grayish  head.° 


Record  and  ineasuremerUs  of  8  specimens  of  Neotoma  mexicana  huUaUi. 


ifaaeum 
number. 


20516 


21452 
21456 
21457 
21458 
21459 
21460 
21461 


36679 
36682 
36683 
36684 
36685 
36686 
37050 


Locality. 


2012 

1001  I 

1033  ; 

1034  ' 
1036 
1037 
1042 
1043 


San  Luis  Mountains. 


1893. 
Sept.    1 
Sept.  14  I 
Sept.  15 
Sept.  18  ' 
Sept.  19 

.do I  Sept.  20 

.do Sept.  21 


Huachuca  Mountains,  Arizona. 

do 

do 

do 

do 


Date. 


Sex  and 
age. 


I 


^t    -si 


03 


July  18     9  ad. 


mm.    mm.    mm.    mm. 


325       160  I  36.0       22.0 


I 


cf  ad 
9  ad. 
9  ad. 
-Tad. 
9  im. 
rf  ad. 
9  ad. 


343 

162 

34.0 

2ao 

234 

169 

32.0 

20.5 

322 

164 

32.0  1 

20.0 

351 

176 

33.0  1 

20.0 

317 

155 

32.0 

18.0 

334 

169 

33.0 

20.0 

I 


a  The  following  two  species  have  been  described  from  localities  not  far  from  the  Mexican 
Boundary 

NEOTOMA  BELLA  Ban^B. 

PRETTY  WOOD-RAT. 

Neotoma  hella  Ba.vos,  Proc.  New  England  Zool.  Club,  I,  July  31,  1899,  p.  66  (original 
description). — Miller  and  Rehn,  Proc.  Boston  Soc.  Nat.  Hist.,  XXX,  No.  1, 
Dec.  27,  1901,  p.  101  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900).— 
Elliot,  Field  Col.  Mus.,  Zool.  Ser,  II,  1901,  p.  429  (Synop.  Mam.  N.  Am.). 

The  original  description  of  this  rat  by  Mr.  Bang.s  is  as  follows: 

Type-locality. — Palm  Springs,  Riverside  County,  California. 

General  characters. — Belonging  to  the  intermedia-lepida  group.     Size  larger  than  N.  lepicla 
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Subfamily  MIICROTIN^.^:. 
LEMXnrOS  and  VOLES. 

Cranium  abruptly  and  strongly  constricted  immediately  in  front  of 
the  brain  case,  which  is  quadrangular,  projecting  squarely  into  the 
orbit;  orbital  and  temporal  fossae  well  differentiated;  jugal  forming 
half,  or  more  than  half,  of  outer  side  of  zygoma  and  always  reaching 
forward  more  than  halfway  from  squamosal  root  to  maxillary  plate; 
sagittal  area  subquadrate,  usually  broader  than  long;  angular  process 
of  mandible  narrow,  everted,  hamular,  and  thickened  at  end;  infra- 
condylar  notch  low  and  deep.     (Merriam.) 

and  smaller  than  N.  intermedia  gilva.  Color  very  much  paler  than  in  either;  tail  well  haired, 
very  light  in  color  and  scarcely  darker  above  than  below.  Skull  differing  from  that  of  -A^. 
intermedia  gilva  in  being  smaller  with  shorter,  heavier  rosti-um  and  wider  nasals;  audital 
buUse  larger,  interparietal  narrower.  From  .V.  lejnda  it  differs  in  having  rather  narrower 
brain  case,  heavier  rostrum,  shorter  nasals,  with  maxillary  arms  extending  farther  back- 
ward behind  them;  audital  bullae  larger. 

Color. — Upper  parts  pale  buff  yellow,  somewhat  Uned  along  back  with  brownish,  black- 
tipped  hairs;  a  white  patch  at  base  of  ear;  cheeks,  sides,  and  upper  surfaces  of  legs  and  arms 
pale  orange  buff;  head  pale  grayish  buff  yellow;  whiskers  mixed  black  and  white;  under 
parts  pure  white — no  pectoral  collar — the  hairs  white  to  the  base,  except  along  lower  sides 
and  on  under  surface  of  legs  where  they  are  pale  gray  at  base;  white  of  under  parts  extend- 
ing very  high  up  on  sides;  tail  well  haired,  white  below,  yellowish  white  above,  slightly 
darker,  more  grayish  toward  tip  above;  feet  and  hands  white;  ears  large,  nearly  naked,  pale 
grayish  (probably  nearly  flesh  color  in  life). 

Measurements. — Type,  male^  old  adult;  total  length,  317;  tail  vertebrae,  155;  hind  foot 
(from  dried  skin),  31.5  mm. 

Skull,  type:  Basal  length,  37.2;  occipitonasal  length,  41.4;  zygomatic  width,  22.2; 
mastoid  width,  16.6;  interorbital  width,  6;  length  of  nasals,  16.2;  length  of  upper  tooth 
row,  alveoli,  8;  length  of  single  half  of  mandible,  26  mm. 

Remarks. — Neotoma  hella  probably  occurs  with  N.  intermedia  gilva.  Mr.  Thurber  took 
the  latter  at  White wat-er,  only  a  few  miles  from  Palm  Springs  and  in  the  same  desert  country. 

Mr.  G.  S.  Miller,  jr.,  has  most  kindly  compared  my  type  with  the  type  of  N.  venusta  True, 
and  writes  me  that  it  is  not  that  animal,  which  is  close  to  if  not  identical  with  N.  intermedia 
gilva.  N.  heUa  can  be  told  at  once  from  N.  intermedia  gibxi  by  its  smaller  size  and  paler  and 
quite  different  coloration.  Its  relationship  to  N.  lepida  is  closer,  but  it  is  very  different  in 
color — much  paler  and  less  heavily  marked  above  with  dusky  tipped  hairs;  the  head  in  par- 
ticular is  much  lighter  and  the  color  of  the  under  parts  is  different.  The  tail  of  N.  hella  is 
peculiar  in  being  pale  yellowish  white  above,  not  dusky  as  in  N.  lepida.  (Proc.  New 
England  Zool.  Club,  I,  1899,  p.  66). 

NEOTOMA  STEPHENS!  Goldman. 
BTEFHEN8  WOOD-RAT. 

Neotoma  stephensi  Goldman,  Proc.  Biol.  Soc.  Washington,  AVllI,  p.  32,  Feb.  2,  1905 
(original  description). 
The  following  is  Mr.  Goldman's  description: 

T^rpe  from  Hualpai  Mountains,  Arizona  (altitude,  6,300  feet).    Adult  female,  No. 
117466,  U.  S.  National   Museum  Biological   Survey   Collection.    July  1,  1902. 
F.  Stephens.     Original  number  4192. 
General  characters. — Size  small;  fur  long,  soft,  and  silky;  tail  slightly  bushy,  nearly  con- 
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Incisors  broad,  molars  rootless  or  rooted,  with  flat  crowns  and 
re-entrant  angles. 

The  subfamily  Microtinae,  which  has  been  thoroughly  revised  by 
Mr.  Gerrit  S.Miller,  jr.,®  is  represented  on  the  Mexican  Line  by  only 
two  genera.  Fiber  and  Microtus,  The  former  is  confined  to  the 
neighborhood  of  streams,  and  the  latter  principally  to  the  Transition 
and  Boreal  zones  of  the  mountains,  although  one  species  inhabits  the 
Sonoran  Zone  in  the  coast  belt  of  southern  and  Lower  California. 

Genus   FIBER  Cuvier  (1798). 

Fiber  Cuvier,  Tabl.  £l6m.  de  PHist.  Nat.  des  Anim.,  p.  141,  1798;  Lemons  d'Anat. 
Comp.,  I,  Tab.  I,  1800. 

Dentition.— I,  J^;  M.  3l|  =  16. 

Type. — Castor  zibethicus  Linnaeus. 

Ui)per  incisors  with  anterior  faces  smooth.  Lower  incisors  with 
roots  on  outer  side  of  molars.  Molars  rooted.  Enamel  pattern  char- 
acterized by  approximate  equaUty  of  re-entrant  angles  on  outer  and 
inner  sides  of  molars.  Feet  modified  for  swimming.  Tail  flattened 
laterally.     (G.  S.  Miller,  jr,)      (See  figs.  123  and  124.) 

FIBER  ZIBETHICUS  PALLIDUS  Mearas. 
PALE  mrSERAT. 

Fiber  zihethicus  paUidus  Mearns,  Bull.  Am.  Mus.  Nat.  Hist.,  11,  No.  4,  Feb.  21, 1890, 
pp.  280-283  (original  description). — Miller  and  Reiin,  Proc.  Best.  Soc.  Nat. 
Hist.,  XXX,  No.  1,  Dec.  27,  1901,  p.  131  (Syst.  Results  Study  N.  Am.  Mam.  to 
close  of  1900).— Ellicxt,  Field  Col.  Mus.,  Zool.  Ser.,  IV,  1904,  p.  307,  fig.  55  (Mam. 
Mid.  Am.). 

[Fiber  zibethicus]  paUidus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  H,  1901,  p.  213(Synop. 
Mam.  N.  Am.). 

Type-locality. — Old  Fort  Verde  (now  Camp  Verde),  Yavapai  County, 

color;  belly  pinkish  buff.  Similar  in  general  to  N.  lepida,  but  hind  foot  larger,  differing  also 
in  color  and  cranial  characters. 

Cdor. — ^Type:  Upper  parts  grayish  buff,  palest  on  head,  becoming  pinkish  buff  along 
cheeks  and  sides,  well  mixed  on  dorsal  region  with  brownish  hairs;  underparts  strongly 
washed  with  pinkish  buff,  this  color  spreading  over  entire  belly  and  more  or  less  irregularly 
invading  other  parts;  small  areas  on  pectoral  and  inguinal  regions,  sometimes  including 
throat,  pure  white;  ears  thinly  covered  with  grayish  brown  hairs;  ankles  dusky;  feet  white; 
tail  grayish  brown,  slightly  paler  below. 

Oranial  characters. — Skull  small,  short,  and  relatively  broad;  brain  case  large  and  smoothly 
rounded;  frontal  region  broad  and  flat;  bullsB  large;  first  upper  molar  with  antero-intemal 
sulcus  obsolete.  Compared  with  N.  lejjida  the  skull  averages  larger,  with  decidedly  longer 
toothrow,  larger  interparietal,  and  smaller  bulls. 

Measurements. — Type:  Total  length,  310;  tail  vertebrae,  139;  hind  foot,  31.  (Proc. 
Biol.  So.  Washington,  XVIII,  1905,  p.  32.) 

When  living  at  Fort  Verde,  Arizona,  I  heard  from  minors  of  the  existence  of  a  small, 
somewhat  bushy-tailed  wood  rat  on  Squaw  Peak  and  others  of  the  Verde  Mountains,  and 
now  suppose  it  to  have  been  Neotoma  siepherm. 

a  North  American  Fauna,  No.  12,  July  23,  1896,  pp.  1-84,  pis.  i-iii,  text  figures  1-40. 
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central  Arizona.     (Type,  skin  and  skull,  in  the  American  Museum  of 
Natural  History,  New  York.) 

Geographical  range. — Sonoran  Zone  of  the  arid  interior  region  of  the 
United  States.  Its  aquatic  habits  necessarily  restrict  it  to  the  vicinity 
of  streams.  On  the  Mexican  Border  we  saw  it  only  on  the  San  Pedro 
River,  though  it  is  said  to  occur  on  the  lower  Colorado  River,  where, 
however,  it  was  not  detected  by  us,  unless  some  tracks,  seen  imper- 
fectly at  the  foot  of  a  clay  bluff  near  Hanlons,  were  made  by  a  musk- 
rat. 

Description, — Similar  to  Fiber  zibethicus  (Linnseus),  but  smaller 
and  much  paler  in  color.  Size,  two-thirds  that  of  the  eastern  musk- 
rat.  General  color,  rusty  brown,  paler  and  grayish  beneath;  imder 
fur  gray,  tipped  with  rusty  or  yel- 
lowish brown;  coarse  outer  hair 
scanty,  glossy  brown,  reddish  in 
places;  whiskers  and  scattered 
hairs  of  tail,  rich  liver  brown. 

Measurements, — Average  of 
nine  adults  (8  males  and  1  fe- 
male) from  Fort  Verde,  Arizona: 
length,  482  mm.  (475-500);  tail 
vertebrae,  204  (171-220);  greatest 
depth  of  tail,  14  (12-16) ;  distance 
between  eyes,  26  (23-28) ;  oarfrom 
crown,  17.3;  ear  from  notch,  19.7; 
length  of  head,  69.5  (67-71); 
length  of  manus,  31  (28-32); 
length  of  pes,  67  (62-70).  Skull, 
58.8  by  36.3. 

Cranial  characters. — The  skull 
shows  no  constant  differences 
from  that  of  the  typical  form 
zibethicuSj  except  that  it  is  much  smaller  (58.8  mm.  against  65  in  total 
length).  A  detailed  comparison,  with  ratios  of  the  several  measure- 
ments to  the  basilar  length,  will  be  found  in  the  original  description.  ** 

Habits  and  local  distribution. — Muskrats  abound  in  the  waters  of  the 
Colorado  Basin,  and  are  especially  numerous  on  the  Gila  and  its  higher 
tributaries,  but  less  so  near  the  mouths  of  the  Gila  and  Colorado 
rivers.  I  saw  many  on  the  Verde  River,  where  they  inhabit  burrows 
along  the  banks  of  the  stream.  At  Picks  L  ike,  where  muskrats  have 
every  advantage  for  building  houses,  they  never  do  so,  and  probably 
none  are  built  in  Arizona,  as  the  weather  is  not  cold  enough  to  make  it 
necessary.  I  sometimes  shot  them  in  the  smaller  streams,  irrigation 
ditches,  and  sluices,  as  well  as  in  the  Verde  River.     On  July  8,  1884, 


Fig.  123.- 


Fket  of  Fiber  zibethicus. 

foot;  b,  HINDFOOT. 


a  Bull.  Am.  Mus.  Xat.  Hist.,  11,  1890,  p.  281. 
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while  sitting  quietly  fishing  on  the  river  bank,  a  couple  of  muskrats 
were  seen  swimming  toward  me.  I  remained  quiet,  and  one  of  them 
swam  up  to  within  a  few  feet  of  me,  and,  after  diving  several  times, 
secured  the  root  it  wanted  and  then  climbed  out  upon  the  bank  within 
5  or  6  yards  of  me  and  proceeded  to  devour  it  quite  at  leisure, 
although  it  cast  an  occasional  furtive  glance  in  my  direction.     On 

August  31,  1884,  a  muskrat  also  made  bold 
to  share  our  piscatorial  sport  and  swam 
quietly  about  the  stream,  occasionally  com- 
ing out  upon  a  log  to  eat  the  fish  it  caught. 
On  June  15,  1885,  one  was  seen  eating  grass 
in  shallow  water.  When  shot,  its  mouth 
and  stomach  contained  grass.  In  the  clear 
water  of  Beaver  Creek  I  sometimes  saw  them 
plunge  into  the  water  and  watch  me  from 
beneath  the  surface.  When  walking  down 
this  stream  in  the  twilight,  September  17, 
1885, 1  shot  a  muskrat  swimming  toward  me. 
The  muskrat  is  eaten  by  the  Hualpai 
Indians,  who  call  it  Ichu-tOj  and  by  the  Hopi, 
who  know  it  by  the  name  of  pom^-we.  Its 
bones. were  plentiful  in  the  ruined  buildings 
and  caves  of  the  extinct  cHff  dwellers. 

We  obtained  no  specimens  along  the  Mexi- 
can Boundary,  but  I  saw  two  muskrats  in 
the  collection  of  Col.  R.  F.  Haftord  in  1892 
which  were  taken  in  the  San  Pedro  River, 
Cochise  County,  Arizona.  We  saw  no  signs 
of  muskrats  on  the  Gila  River  at  Adonde 
when  camped  there  in  February,  1894.  Two 
trappers  whom  I  met  at  Yuma,  Arizona,  in 
March,  1894,  had  just  finished  trapping  the 
Arizona  portion  of  the  Gila  River  without 
meeting  with  either  muskrat  or  otter,  and  we 
had  seen  no  sign  of  either  in  our  then  recent 
exploration  of  the  lowest  part  of  the  Gil:\ 
Yuma  Indians  reported  the  abundance  of 
muskrats  along  the  Colorado  River,  but  we 
failed  to  find  them,  although  I  saw  some  of 
their  tracks  at  El  Rio,  on  the  California  side.  Near  Seven  Wells, 
on  Salton  River,  Lower  California,  in  a  hole  at  the  edge  of  the 
water  I  saw  something  which  was  supposed  to  be  a  muskrat;  but  I  did 
not  see  it  plainly  enough  to  be  certain  that  it  Wiis  one,  although  piles 
of  fresh-water  mussel  shells,  such  as  they  accumulate  about  their  fish- 
ing places,  were  found,  making  it  probable  that  muskrats  lived  there 
On  the  shores  of  a  good-sized  lagoon,  near  Gardners  Station,  on  the 


Fig.  124.— Tail   of  Fiber   zibe- 

THICUS.      a,  LATERAL  VIEW;     6. 
DORSAL  VIEW. 
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Colorado  Desert,  where  we  camped  for  several  days,  were  numerous 
heaps  of  mussel  shells,  such  as  muskrats  leave  about  their  feeding 
grounds. 

Muskrats  have  long  been  known  to  inhabit  the  waters  of  the  Colo- 
rado River,  both  above  and  below  Yuma,  and  in  a  letter  from  Mr. 
Herbert  Brown,  dated  Yuma,  Arizona,  November  18,  1900,  I  am 
informed  that  he  had  found  them  at  Yuma. 


MeasuremerUs  of  10  specimens  of  Fiber  zihethicus  paUidus. 


Museum 
number  .o 


106 

200 
225 
232 
241 

408 
451 
454 
464 


2342 

2343 
2344 
2345 
2346 


1765 
1768 
1762 
1767 


Locality. 


Fort  Verde,  Arizona. 


Date. 


Sex  and 
age. 


1884. 
June  26 


1885. 


Beaver  Creek,  Verde  Valley,  Arizona..   June  15      ^  ad. 

Fort  Verde,  Arizona I  July  22      /.ad. 

do Aug.  19      cfad. 

Beaver  Creek,  Verde  Valley,  Arizona..    Sept.  17    c.f  ad. 

1886.     I 


cf  ad. 


500 
495 
434 
480 


I  ■ 


In 


■|§ 


2347  1766 

2348  i  1763    do 


.do. 


Fort  Verde,  .\rizona. 
....do 


12181     1764 


663     2349  ' 


.do May  15      cfad. 


June    4  1  <*,f  Juv.'  355 

Aug.  23  I    cf  ad.  I  500 

Aug.  28    r  9  ad.  !  403 
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FIBER  ZIBETHICUS  RIPENSIS  Bailey. 

FE008  mrSERAT. 

Fiber  zibethicus  ripensis  Bailey,  Proo.  Biol.  Soc.  Washington,  XV,  p.  119,  June  2^ 
1902  (original  description). — Miller  and  Rehn,  Proo.  Host.  Soc.  Nat.  Hist.,  XXXI 
Aug.  27, 1903,  p.  91  (Syst.  Results  Study  N.  Am.  Mam.  during  the  years  1901  and 
1902). 

Type-locality. — Pecos  River  at  Carlsbad,  formerly  Eddy,  Eddy 
County,  New  Mexico. 

Description. — Mr.  Vernon  Bailey  described  this  subspecies  as  fol- 
lows : 

Type  from  the  Pecos  River  at  Carlsbad  (Eddy),  Now  Mexico,  No.  109012,  U.  S.  National 
Museum,  Biological  Survey  Collection,  male  ad.  Collected  July  25, 1901,  by  Vernon  Bailey. 
Original  No.  7757. 

General  characters. — Size  small ;  color  paler  than  in  zihethicus,  but  darker  than  in  paUidtis; 
skBll  narrow;  incisors  heavy. 

30639— No.  56—07  h 32 
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CiiUjT. — ^Adults  in  July:  Upper  parts  ligbt  brown  withcHit  anr  distinct  black:  beDj  ^Miffj 
brown;  throat  gnj,  inclo^iog  a  sharp,  daskj  chin  stripe;  a  small  spot  over  each  nostril 
whitish, 

ShdL. — Small  and  narrow:  na.saLs  short  and  rounded  or  pointed  at  postedor  end,  never 
notched;  incisive  foramina  widest  at  posterior  end:  incisors  heavy,  molars  light. 

Meag*iremtnU.— Type:  Total  length,  470:  tail.  202:  hind  foot,  67.  Average  of  6  adults:, 
463, 2(M,  68.  Skull  of  type:  basal  length,  55;  nasals,  18:  zygomatic  breadth,  35:  mastoid 
breadth  25:  alveobir  length  of  upper  molar  series,  15. 

Rerriark$. — ^This  form  is  distinguished  from  ziUthints  by  paler  color,  smaller  size,  hea\Ter 
incisors,  unnotcbed  nasals,  and  form  of  incisive  foramina:  from  pallidum  by  darker  color, 
narrower  skull,  form  of  nasals  and  incisive  foramina,  and  slightly  heavier  dentition.  No 
other  comparisons  are  necessary.     (Proc.  Biol.  Soc.  Washington,  X\',  I9Q2.  p.  119.) 

Genus  MICROTUS  Schrank  (1798^. 

Microtis  ScHRA.NK,  Fauna  Boica,  I,  Pt.  1,  1798,  p.  72. — ^Lataste,  Le  Xaturaliste,  11, 
18.S3,  p.  348.— Miller,  North  American  Fauna,  No.  12,  July  23,  1896,  p.  44 
(Genera  and  Subgenera  of  Voles  and  Lemmings'). 

Arvicola  Lacepede,  M^m.  de  Tlnstitut,  Hi,  1801,  p.  489. 

Dentition,— 1.\^^\  M^l,  =  16. 

Type. — Mu8  terrestris  Liiim«us. 

Upper  incisors  without  grooves;  lower  incisors  with  roots  on  outer 
side  of  molar  series;  molars  rootless;  enamel  pattern  characterized 
by  approximate  equality  of  re-entrant  angles;  nii  usually  with  5 
closed  or  nearly  closed  triangles;  iP  with  1,  2,  or  3  closed  triangles; 
tail  nearly  always  longer  than  hind  foot,  terete;  feet,  fur,  eyes,  and 
ears  very  variable;  thumb  never  with  a  well-developed  ligulate  nail. 
{G.  S.  MUler,  jr.) 

Babgenas  KICBOTITB  BehraiUc  (1798). 

Microtus ScHBANK,  Fauna  Boica,  i,  Pt.  1, 1798,  p.  72. — Miller,  N.  Am.  Fauna,  Xo.  12 
July  23,  1896,  p.  63  (subgenus). 

Palate  normal;  m^  without  closed  triangles;  mj  normally  with 
5  closed  triangles  and  9  salient  angles;  m'  normally  with  3  closed 
triangles  and  7  or  8  salient  angles;  mammae,  8;  plantar  tubercles,  6; 
soles  moderately  hairy;  claws  of  hind  feet  longest ;  fur  not  specially 
modified.     {G,  S.  Miller,  jr.) 

MICROTUS  CALIFORNICUS  (Peale). 
OAUFORiriA  MEABOW-XOTTBE  OB  VOLS. 

Arvicda  califormca  Peale,  U.  S.  Expl.  Exped.,  VIII,  Mam.,  1848,  p.  4Q  (original 
description). 

MicrotuH  califomicus  Trouessart,  Catal.  Mam.,  Pt.  3,  1897,  p.  563.— Elliot,  Field 
Col.  Mus.,  Zool.  Ser.,  II,  1901  (Synop.  Mam.  N.  Am.).— Bailey,  North  Ameri- 
can Fauna,  No.  17,  June  6,  1900,  p.  34,  fig.  3  (teeth). — Miller  and  Rehn,  Proc. 
Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Doc.  27,  1901,  p.  120  (Syst.  Results  Study 
N.  Am.  Mam.  to  close  of  1900). 
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Type-locality, — ^Vicinity  of  San  Francisco  Bay,  California. 

Geographical  range. — Grassy  meadow-lands  of  the  Sonoran  (mostly 
Upper  Sonoran)  Zone  of  southern  California  and  northern  Lower  Cali- 
fornia. <* 


a.  h.  c. 

Pig.  l^").— Microtus  californicus.    Skull,    a,  dorsal  view;  b,  ventral  view;  c,  lateral  view. 

Description. — Size,  large;  mammae,  P.|,  A^,  I.|=4  pairs;  skull  (fig. 
125)  massive  with  rostral  portion  short  and  depressed;  teeth  as  shown 
in  fig.  126;  coloration  similar  to  Microtus  edax;  pelage  full,  long,  and 
rather  soft;  plantar  tubercles,  6. 

Color. — Upper  parts  b!stre  enl  vened  by  tawny  and  black  hairs, 
shading  to  grayish  drab  on  s  des  and  rump;  under  parts  plumbeous, 
overlaid  by  hoary  tips  to  the  hairs;  tail  not 
distinctly  l)icolor,  but  dusky  above  and  gray- 
ish below;  feet  smoke  gray;  whiskers  mixed 
brown  and  white  or  colorless;  head  without 
white   or  yellowish  markings. 

Measurements. — (Adult  male,  Cat.  No.  60954 
U.S.N. M.,  from  Tecate  River,  near  Tecate 
Mountain,  northern  Lower  California,  June  26, 
1894;  collected  by  the  author)  .—Total  length, 
192  mm. ;  tail  vertebrae,  59 ;  terminal  pencil,  6.5 ; 
hind  foot,  24;  ear,  from  crown,  12.5.  Skull, 
greatest  length,  30;  zygomatic  breadth,  17.3; 
mastoid  breadth,  14;  length  of  nasals,  8.8; 
alveolar  length  of  upper  tooth  row,  7.7. 

Habits. — WTien  we  made  our  camp  on  the 
Tecate  River  at  the  foot  of  Tecate  Mountain,  in 
northern  Lower  California,  June  24,  1894,  we  immediately  discovered 
numerous  runways  of  this,  the  only  species  of  vole  collected  on  the 


Fl(i.  12t'».— MlCROTUSfALIFOR- 

Ni(  IS.    Crowns  of  m<il\r 

TKETH.      a,    upper     SERIES; 
b,  LOWER  SERIES. 


a  Elliot  has  described  a  subspecies  hyperytkmis  (in  Field  Col.  Mus.,  Zool.  Ser.,  Ill,  1903, 
p.  161 ;  also  in  Land  and  Sea  Mammals  of  Middle  America  and  the  West  Indies,  Zool.  Ser. 
IV,  1904,  pp.  300-303,  fig.  "51''  [skull  and  teeth],  fig.  "xlv'^  [animal]),  from  San  Quen- 
tin,  Lower  California. 


500  BULLETIN   66,   UNITED   STATES    NATIONAL   MUSEUM. 

Mexican  Boundary.  Everywhere  in  the  shade  of  rank  growths  of  cat- 
tail, sedge,  and  rush,  beside  the  stream,  we  could  see  their  much- 
trodden  paths;  but  the  little  beasts  were  so  difficult  to  trap  that  we 
only  obtained  three  of  them,  all  caught  in  daytime.  A  female  taken 
by  Mr.  Holzner  on  June  27  contained  four  fetuses. 

Note, — The  following  species  of  voles  are  slightly  extrahmital,  not 
being  known  to  occur  south  of  the  Southern  Pacific  Railroad : 

MICROTUS  MONTANUS  ARIZONENSIS  Bailey. 
ARIZONA  HEADOW-MOUBE  OR  VOLS. 

Microtus  montanus  arizonensis  Bailey,  Proc.  Biol.  Soc.  Washington,  XII,  p.  88,  Apr.  30, 
1898  (original  description) ;  North  American  Fauna,  No.  17,  June  6,  1900. — Mil- 
ler and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX.,  No.  1,  Dec.  27,  1901,  p.  119 
(Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Microtu8  monianus]  arizonensiSf  Eluot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  184 
(Synop.  Mam.  N.  Am.). 

Type-locality, — Springerville,  Apache  County,  Arizona. 

MICROTUS  ALTICOLA  (Merriam). 
SAir  FEANCIBCO  MOTOrTAIN  VOLE. 

ArviccHa  {Mynomes)  aUicolus  Merriam,  North  American  Fauna,  No.  3,  Sept.  11,  1890, 

pi.  V,  figs.  1  and  2;  pi.  vi,  figs.  1-4  (original  description). 
Microtus  aUicolus,  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VII,  p.  219,  June  29,  1895. — 

Bailey,  North  American  Fauna,  No.  17,  June  6, 1900,  p.  52  (Revision  of  American 

Voles  of  the  genus  Microtus). 
Microtus  alticolaf  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 

1901,  p.  123  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900).— Eluot,  Field 

Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  192  (Synop.  Mam.  N.  Am.). 

Type-locality. — Little  Spring,  San   Francisco  Mountain,  Coconino 
County,  Arizona.     Altitude,  8,200  feet. 

MICROTUS  ALTICOLA  LEUCOPH^US  (Allen). 
ORAEAII  MOTJnTAm  VOLE. 

Arvicola  leucopkxus  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  Nov.  7,  1894,  p.  320  (orig- 
inal description). 

Microtus  aUicolus  leucophmis,  Bailey,  North  American  Fauna,  No.  17,  June  6,1900, 
p.  53  (Revision  of  American  Voles  of  the  genus  Microtus). 

Microtus  alticola  leucoplixus,  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXX, 
No.  1,  Dec.  27,  1901  (Syst.  Results  Study  N.  Am.  Mam.  to  close  of  1900). 

[Microtus  alticola]  leucophseus,  Elliot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  192 
(Synop.  Mam.  N.  Am.). 

Type-locality. — Graham  Mountains,  Graham  County,  Arizona. 
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(  MICROTUS  MOGOLLONENSIS  (Mearas). 
MOOOLLON  MOUHTAIN  VOLE. 

Arviccia  mogoUonensis  Mearns,  Bull.  Am.  Mus.  Nat.  Hist.,  II,  Feb.  21,  1890,  p.  283 

(original  description). 
M[i(Totus]  mogoOonensis  Miller,  Proc.  Biol.  Soc.  Washington,  XI,  p.  68,  Apr.  21,  1890. 
Microtus  mogoUfmensis  Bailey,  North  American  Fauna,  No.  17,  June  6,  1900,  p.  56 

(Revision  of  American  Voles  of  the  genus  Microtus). — Miller  and  Rehn,  Proc. 

Bost.  Soc.  Nat.  Hist.,  XXX,  No.  1,  Dec.  27, 1901,  p.  123  (Syst.  Results  Study  N. 

Am.  Mam.  to  close  of  1900). 
[Microtus]  mogoUtmensia  Eujot,  Field  Col.  Mus.,  Zool.  Ser.,  II,  1901,  p.  192  (Synop. 

Mam.  N.  Am.). 

Type-locality, — Bakers  Butte,  Mogollon  Mountains,  Yavapai  County, 
Arizona.     Altitude,  8,000  feet. 

MICROTUS  MEXICANUS  GUADALUPENSIS  Bailey. 

OTTADALTJFE  MOTRTTAIN  VOLE. 

Microtus  mexicanus  guadalupensis  Bailey,  Proc.  Biol.  Soc.  Washington.  XV,  p.  118, 
June  2,  1902  (original  description). — Miller  and  Reiin,  Proc.  Bost.  Soc.  Nat. 
Hist.,  XXXI,  Aug.  27,  1903,  p.  91  (Syst.  Results  Study  N.  Am.  Land  Mam.  during 
the  years  1901  and  1902). 

Type-locality, — Guadalupe  Mountains,    El    Paso    County,    Texas. 
Altitude,  7,800  feet. 
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»rr-.*:«ih  pi>»  r  '.v.  i;-^ 377 

cr  ■iinvi-M.i;iirT\  1 301 
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El  Paso,  Texas,  reptiles  and  batrarhians  of 81 

spotted  ground-squirrel 331 

El  Vanori,  Sonora 1 14 

Eucalyptus 69 

Eutainias 283,  320,  341 

cinereicollis 284,  293,  312 

canipes 284 

dorsalis 288,  319 

merriami 295 

Eysenhardtia 61 

orthocarpa 61 

Fauna  of  Cajon  Bonito  Creek 93 

El  Paso,  Texas 80 

Fort  Clark,  Texas 76 

Huachuca  Mountains 103 

Nogales,  Arizona 107 

Pajaritos  Mountains 113 

San  Clemen te  Island 140 

Felis  oregonensis  aztecus 201 

Fiber 494 

zibethicus  pallid  us 494 

ripensis 497 

Ficus 69 

Fig  tree "     69 

Fir,  red 39 

white 40 

Flora  of  Cerro  Gallardo 97 

Coast  Range  Mountains 1 36 

Colorado  River 127 

Dog  Mountains 87 

El  Paso,  Texas 80 

Fort  Clark,  Texas 75 

Guadalupe  Canyon 95 

Huachuca  Mountains 102 

Laguna  Mountains 135 

Lower  Corner  Monument 86 

Pajaritos  Mountains Ill 

Pozo  de  Luis 115 

San  Bernardino  River 96 

San  Clemente  Island 139 

San  Jose  Mountains 1(K) 

San  Luis  Mountains 90 

San  Pedn)  Valley 101 

Santa  Cruz,  Sonora lOti 

Sonoyta  Valley 118 

Wagon  Pass  over  the  Coast  Rangr 133 

Whitewater,  Chihuahua 88 

Fort  Bliss  (old),  Texas 9 

Fort  Clark,  Texas 13,  14,  68  75 

fauna  of 76 

flora  of 75 

mollusks  collected  at 77 

native  trees  of 75 
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Fort  Hancock,  Texafi 13, 77 

collections  from 77 

record  of  temperature  and  sunshine  at 78 

Fort  Huachuca,  Arizona 1417 

Fort  Lowell,  Arizona 110 

Fort  Worth,  Texas ,8,  9,  75 

Fort  Yuma,  California 20 

reptiles  of 126 

Franklin  Mountains. 9 

Frauds  Ranch,  Millers  Canyon 102 

Fraxinus  cuspidata 67 

velutina 68 

Fremontia 63 

Fremontodendron  californicum 63 

Frigolito 61 

Frijolillo 61 

Frond's  Ranch 17 

Gaillard,  Lieutenant  David  B.,  International  Boundary  Commissioner 1 

Gama,  Valentin,  International  Boundary  Commissioner 1 

Gardners  Laguna,  Salton  River,  Lower  California 21, 130 

Gila  chipmunk 288, 319 

City,  Arizona 20, 124 

reptiles  from 125 

Mountains 19,  20,  30, 122, 123 

reptih's  of 123 

River 29, 124 

Valley 124 

Glires 247 

Graham  Mountains  meadow-mouse. .  .• 500 

vole 500 

Grand  Canyon  of  Colorado  River 31 

Granite  Mountains 19,  20,  30, 120, 122 

Grasshopper  mouse,  Arizona 374 

black-eyed 372 

Eastern  Desert 371 

El  Paso 377 

Ramona 379 

Texas 369 

Yuma 378 

Gray's  Ranch,  San  Diego  County,  California 135 

Grizzly  bears 12 

Ground-squirrel.     (See  also  Canyon-sciuirrel  and  Rock-squirrei.) 

anteh)pe 299 

Apache 333 

California 324 

El  Pa^o 301 

spotted 331 

Harris 303 

Padre  Ishind 332 

Rio  Grande 328 

San  Bernardino  Mountain 313 

Say 309 

small-toothed 328 
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Ground-squirrel,  Texas,  thirteen-lined 327 

Yuma 336 

Guadalupe  Canyon 12, 13, 14, 15, 16,  94 

flora  of 95 

Mountain  meadow-mouse 501 

vole 501 

Hachita  Grande  Mountain 30 

Hackborry 54 

Hall's  Ranch,  Sonora 14, 16,  94 

Tertiary  fossils  at 94 

Haplomylomys .402,  411,  413,  429 

Hardy  River,  Sonora : . . .  20, 128 

Harris  ground-squirrel 303 

Harvest-mouse,  big-tared 460 

Chiricahua  Mountain ^ 459 

desert 462 

Lacey 458 

Sonoma 464 

Sonoran 459 

Tamaulipas 457 

Hesperomys  anthonyi '. 433 

eremicus 432 

leucopus 386 

sonoriensis 372,  385 

texana 406 

texanus 377 

Hesperosciunis 264 

Heteromeles  arbutifolia 57 

Hicoria  pecan 45 

Hog,  feral  domestic 159 

Holacantha 62 

emoryi 62 

Holdens  Canyon Ill 

Holzner,  Frank  Xavier,  collector 3,  5 

Hoptree 62 

Horned  toads  carried  to  San  Clemente  Island 140 

Horse  bean 60 

small-leaf 60 

House  mouse 366 

Huachuca  Mountains,  Arizona 13, 14, 17,  30, 101 

biological  exploration  of 102, 103 

flora  of 102 

reptiles  and  batrachians  collected  at 104 

Huachuca  squirrel 277 

Hudsonian  zone 71 

Huiaache 58 

Ictidomoides 328 

Ictidomys 326 

Indian  scout  **  Kid  " 89 

Territory,  forests  of 9,  32 

Wells,  Now  River,  California 131 

International  Boundary  Commission,  biological  secticm,  soldiers  serving  with. .  6 

date  of  taking  the  field 1 
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IntfrTDatiofUtl  Br^undarj'  O/aimLsdon.  first  mn^-ting  erf. .  T 1 

h^ih  iii  Unii<:^l  Stai*r#  party 4 

Mexi'-an  m''mr>*-r5  ».»f _ 1 

numJ^er  of  person*  in  United  >rai»^  larty 

at  starting 1 

plantr  gathered  by 130 

report  of 23 

suVxii^-ision  of  United  States  party 2 

United  States  members  of 1 

Line,  arid  regions  adjacent  to 24 

r*r>Ilertion  of  botanical  specimen?  turned  over  to 

U.  S.  Department  of  Agriculture  by 36 

Int'^mational  B^iunrlarj'.  monument:^  and  sections  of 7 

Rio  Grande  section  of 7 

Region,  deserti?  of 31 

flora  of 32-36 

forests  of 32 

geolrjgical  formation  of 31 

Indians  of 26 

inhabitants  of 25 

lL«t  of  trees  of 36-70 

literature  concerning  life  areas  of 71 

mountains  of 30 

primary  faunal  regions  ol 71 

principal  settlements  in 25 

rep^m  on  rocks  of 32 

secondary  life  zones  of 71 

watersheds  of 27 

Survey,  biological  section,  collections  made  by 3 

ilinerar>'of 8.23 

organization  of 2 

persons     participating     in 

field  work  of 5 

recoimoissances  of 5 

scientific      work      accom- 
plished by 3 

distance  covered  by 8 

general  character  of  region  explored  by 23 

importance  of  water  supply  to  members  of 29 

monuments  erected  by 8 

rivers  crossed  by 28 

separate  commission  for  survey  of  Rio  Grande 

section  of 7 

TronwofKl ,  San  ( 'lemente 56 

Sonora 62 

Irwins  Pass 15 

Ixod(»H  bovis 202 

Jacumba  Hot  SpringH.  (  alifomia 21, 134 

Jamul  Creek,  California 22, 136 

Johnston's  Ranch 98 

flora  of  the  Mule  Mountains 98 

Johnston's  st(>am  pump 14, 100 

Juarez,  Mexico 9 
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JUglans  rupestris 44 

Junco 63 

Juniper,  alligator 42 

California 42 

one-seed 41 

Juniperus  califomicus : : 42 

monospcrma 41 

pachyphlcea 42 

Koeberlinia 63 

Bpinosa 63 

La  Abra  Plain 117 

La  Carpa,  Sonora 20, 128 

La  JoUa,  California 22, 138 

La  Osa,  Arizona 18, 112 

La  Morita  Mountains , 13 

La  Nona 17 

La  Repr^ 18 

vegetation  at 119 

La  Ventana 18 

La  Ventura  Ranch 114 

Laguna  del  Alamo 21 

Laguna  Mountains 22, 139 

flora  of 136 

Laguna  of  Salton  River,  I^ower  California 130 

Laguna  Station,  California 131 

Lake  Guzman 28 

collections  from 82 

Lake  Palomae 10,  28 

Lang's  Ranch 12, 15 

Laurel,  California •. 56 

Lechuguilla  Desert 19, 20 

Mountains 19 

Lemmings 493 

Lepus  floridanus  holzneri 286 

Libocedrus  decurrens 40 

Life  areas  of  the  Mexican  Boundary  Region 70 

Life  zones  of  Old  World,  correlation  of,  with  those  of  New  World 72 

primary , 71 

secondary 71 

Locust ,  New  Mexico 62 

Ix)wer  Boreal  Life  Zone 39,  49 

Californian  tropical  flora 43 

comer  monument,  flora  of 86 

Sonoran  Life  Zone 32,  59,  61 

Lyonothamnus  floribundus  asplenifolius 56 

McMaster,  Lieutenant  George  H 14 

McVay,  Lieutenant  Harlan  E 6, 13 

Madrona,  Arizona 66 

Mahogany,  birchleaf 57 

entireU»af 57 

Mammals  of  the  Mexican  Boundary  Region 1^** 
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Vnge, 
MammalB,  Hummary  of,  collected  by  the  biological  section  of  the  International 

Boundary  Commission 149 

Mangle 61 

Manzanita 67 

Maple,  largetooth 63 

Marmotinae • 338 

Marmots 247 ,  338 

Marsupialia 150 

Marsupials 150 

Mc^ow-mice 493 

Meadow-mou8<%  Arizona 500* 

California 498 

Graham  Mountain 500 

Guadalupe  Mountain 501 

Mogollon  Mountain 501 

San  Francisco  Mountain 500 

Meams,  Louis  Di  Z.,  collector 6 

Meams,  Major  E,  A.,  medical  officer  of  Boundary  Commission 2 

temporary  detail  to  Fort  Clark,  Texas 1,  2 

Megadontomys 403 

Melia  azedarach  unbraculifora 69 

Merriam  chipmunk ^ 295 

Merton,  Ernest  C ,  acting  hospital  steward 6,'lb 

Mesquite 59 

Lake : 21 

Mexican  bighorn 233 

Boundary,  monuments  and  sections  of 7 

numbers  of  monuments  on 8 

old  monuments  of :..-..  8 

Rio  Grange  section  of 7 

SciuruH,  key  to 248 

Region,  life  areas  of 70 

tropical  area  of  71,  72 

buckeye 63 

cherry 58 

cougar 201 

elder 68 

mule  deer 191 

pernimmon 67 

piiion 37 

pronghorn  antelope 221 

Mice,  plains 384 

wo(k1 402 

Microtime .* 493 

Microtus 498 

alticola r 500 

leucopheeus 500 

californicus 498 

hyperythrus 499 

mexicanus  guadalupensis 501 

mogoUonensis 501 

montanus  arizonensis 500 

Middle  Texivs  Tract 32.35,73,74 
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Millers  Canyon 17 

Mills,  Colonel  Anson,  International  Boundary  Commissioner 7 

Mimbres  River 28 

Valley 10 

Mogollon  chickaree 266 

Mountain  meadow-moupo 501 

vole 501 

Mollusks  from  the  Mexican  Boundary  Region,  report  on 3 

Monument  building  party 14 

Monuments,  Boundary,  concordance  of  numbers  of 8 

Moreno  Flat 114 

Morus  celtidifolia 55 

rubra 55 

Mosquito  Springs,  Chihuahua 11,  86 

Moaman,  A.  T.,  International  Boundary  Commissioner 1 

Mount  Graham  chickaree 261 

Mount  Tecate 22 

Mountain  Spring,  San  Diego  County,  California 21, 132, 133 

Mouse,  Allen  ricefield 455 

Apache  brush 416 

desert 438 

wood 410 

Arizona  grasshopper 374 

wood 391 

Attwater  brush 423 

barefooted  brush ? 422 

big-eared  harvH'st 460 

black-eyed  grasshopper 372 

California  brush 413 

meadow 498 

Chihuahua  plains.  .* 389 

Chiricahua  Mountain 459 

desert  harvest 462 

Eastern  Desert 441 

grasshopper 371 

El  Paso  grasshopper 377 

Graham  Mountain  meadow 500 

Guadalupe  Mountain  meadow 501 

house 366 

Lacey  harvest 458 

Meams 403 

Mogollon  Mountain  meadow. . . : 501 

pallid 401 

palm  desert 427 

Ramona  grasshopper 379 

San  Clemente 400 

San  Diego  Desert 436 

plains 398 

San  Francisco  Moiyitain  meadow 500 

San  Pe<ln)  Martir  ]>ig-('are(l 425 

Sonoma  harvest 464 

Sonora  plains 382 

Sonoran  harvest 459 

Sonoyta  Desert 443 
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Moij-#f.  5^;uf h/'TTi  j/arj^irif  d*^iTt. 429 

Tarna'ili[/a.i  harv^r^t 457 

Taylor 381 

ff-xni*  jfnt-fhopjK-r :5i>9 

gray  w  'j^y 1 404 

ruf'Ufhi 464 

Tiburon  I.-Iitnd  'U^cn 444 

toniilln 40S 

W^-yf *m  l)f^4ji 431 

pliiin- : 394 

Vurna  j(ra-,-hof>fKT 378 

MiiHxrry,  rfd 55 

M^'xir-ari 55 

Mulf  MoiinfairiH.  Ariz/ina 13. 17,  30, 98 

MurirlffT 362 

Murinaj 363 

MuH 363 

aloxandrinii.H 366 

dfciirnaniiH 364 

iniiHCiiluH 366 

norvr'giruH 364 

rati  UH 365 

MuHkrat,  palo t 494 

PicoH 497 

NaflioginTo  Valh'y 22 

Nariz  MoiinlairiH 18, 115 

TcriiiKiral,  Sonora 115 

NcctomyH 367 

Ncotoriia 318, 467 

aUugula 476 

aiigUHt  icM'iw 482 

l)clla 492 

cuimilator 472 

(IcH-rtorum 487 

lloriihiiia 470 

altwatcri 469 

fuHcipcH  inatTotiM 485,488 

intornicdia 484, 489 

gilva : 486 

h'liiodon 409,  473 

incxicaiui 491 

l.ullalu 480,  491 

nu('n)piis 469,  470 

cancsri'iiH 471 

pinrtorum 490 

Ml  cphcnsi 493 

vrmiMl  u ' 475 

Xi»o|<imin»» 467 

Nt«n\vu.slnn^'(nniii  liliumontosa 43 

Ni'W  Moxii-o  loriist     62 

N.^w  Hivor .., 21,  28,  29 

Nirntianu  ^'hnira 70 

Ni^'^MTluuui,  ri>rn»  (tallanio 96 
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Niggerhead  Mountain 14 

NogaleH.  Arizona 13, 14, 15, 17, 106 

roptil(»s  collected  at 107 

Nolina  bigelovii 44 

Bigelow 44 

North  American  life  areas.  Doctor  Merriam's  classification  of 72 

Norway  rat 364 

Nuevo  Leon  rock-squirrel 324 

Oak,  Arizona  white 51 

blue 50 

California  black 54 

live 53 

scrub 52 

canyon  live 52 

Durand 50 

Emory 52 

Engelmann 50 

Gambel 49 

highland  live .1 54 

netleaf 51 

oblong  leaf 50 

Rocky  Mountain 50 

Texas  red 54 

Toumey *. .         51 

whiteleaf 53 

Ocean  Beach 22 

OdocoileuH 170 

couesi 175 

record  of  spe(!imens  of,  coll(>cted 184 

cr(K)ki 11,  185 

cranial  measurements  of  two  specimens  of 189 

hemionus  californicus 211 

canus : 191 

ta])le  of  cranial  measurements  of 203 

eremicus 208 

key  to  the  Mexican  Boundary  forms  of 171 

texanus 171 

Ojo,  Lower  California 134 

Ojos  de  los  Mosquitos,  Chihuahua 86 

Old  Fort  Bliss.  Texas 9 

Yuma,  ( 'alifornia 129 

Olidc^sus 160 

Olneya  tesota 62 

Onychomys 367,  368,  390,  402,  442 

fuliginosus 371 

leucogaster 368 

longipt^s 369 

mclanophrys 371,  372 

pallescens 371,  377 

torridus 368,  374 

arenicola 375,  376,  377 

perpallidus 376,  378 

ramona 379 

Opossum,  Texas 150 
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Oposaiim,  Virginia , 153 

Opossums 150 

Opuntia  fulgida : -     66 

lindheimm  littoralis \ 400 

spinosior 66 

vorsicolor 66 

Oro  Blanco  Piracho 18 

Oryzomys 367, 454 

aquaticus 454, 455 

palustris 454 

oryzivorus 455 

texonsis 454 

Otay  Rivor 22 

Otosriurus 249 

Otospormophilufl 314 

boecheyi 324 

grammuriis 305, 315, 347 

buckloyi 323 

couchii 324 

Ovifl 233 

canadensis 235 

gaillardi 240 

mcxicanus 233,  241,  242 

nclsoni 241,  242,  245 

ncjlsoni 245 

stonei : 243 

Pacific  (\>ast  Tract 32,  35,  53,  73,  74 

Pa<lro  Island  ground -sqiiirrt>l 332 

Tract 73,  74 

Pajaritos  Mountains w 17, 18,  30, 106,  111,  113 

description  of,  by  Lieutenant  Gaillard Ill,  112 

flora  of Ill 

poisonous  snakes  obtained  at 113 

Palo  Blanco 55 

de  Iliern) 62 

Verde 61 

Palm,  desert 43 

fanleaf 43 

Palomaa  lakes,  Chihuahua 82 

fauna  and  floni  of 83 

Pang-wGh 233 

Papago  Indians 114 

description  of 116 

Parasciunis 281 

Parkinscmia  aculeuta 60 

microphylla 60 

Parosela  spinosa 61 

Patag(mia  Mountains 14, 17, 30, 105 

Pecan 45 

Peccaries 159 

Peccary.  Texas 160 

Yaqui 162 

Pecos  niuskrat 497 
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Pedrogosa  Mountains 30 

Pepper  tree 69 

Peromyscus 367,382,402 

arboreus 382 

arizonae •- 408, 410 

auripectis 433 

boylii • 411, 413 

attwateri » 414, 423 

pencillatus 414, 422 

pinalia 415, 416, 439 

robustus 429, 430 

californicus 414, 416 

insignis 429 

eremicus 386,  415, 428,  429,  431, 436,  442, 444 

anthonyi 411,  438 

arenarius 436,  441 

f  raterculus 432, 436 

gilberti 437 

herronii 427 

nigellus 437 

leucopus 386,  387,  389, 393, 403 

major 416 

martirensis 425 

mearnsi 403, 406 

merriami 434, 443 

michiganensis  pallescens 401, 406 

sonoriensis 384, 386,  390,  392 

blandus 385,  386, 387,  389, 390, 393, 415 

dementis 390, 400 

■"  deserticola •. 384, 3^,  394, 434 

mediuB 390, 398 

nebrascensis 387, 389, 390 

rufinus 390, 391, 411 

Btephensi 427,  428 

texanus 387, 404, 406 

tiburonenais 439,  444 

tornillo 408, 411 

truei 426 

Persimmons,  Mexican 67 

Piedras  Negraa 13 

Pine,  Arizona 38 

broad-leaf 38 

big-cone 39 

bull 39 

Chihuahua 39 

Coulter 39 

gray 39 

Mayr 38 

Sabine 39 

squirrels,  tuft-eared 249 

Torrey 38 

Pine  Valley,  San  Diego  County,  California 23, 139 

Pinon 37 
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PifSon,  Mexican 37 

single-leaf 37 

Pinns  arizonica 38 

cembroides , 37 

chihuahuana 39 

coulteri 39 

edulis 37 

mayriana 38 

monophylla 37 

ponderosa 38 

sabiniana 39 

strobiformis 36 

torreyana , 38 

Pitahaya 66,  66 

dulce 66 

Plains  mouse,  Chihuahua 389 

San  Diego 398 

Sonora 384 

Western  Desert 394 

Plants  gathered  by  the  International  Boundary  Commission 130 

Platanus  occidentalis 56 

racemosa 56 

wrighti 56 

Playas  valleys 11, 15 

Populus  angustifolia 47 

fremontii : 48 

tremuloides 47 

wislizeni 48 

Post  Spring,  Fort  Huachuca 102 

Pozo  de  Luis,  Mexico 18, 19, 114, 115 

flora  of 115 

Pozo  Verde 113 

Mountains 113 

Prairie-dog,  Arizona 340 

short-tailed 345 

Pride  of  India 69 

Prong-horn,  Mexican 221 

Prong-horns 220 

Prosopis  glandulosa 59 

odorata 59 

velutina 60 

Prunus  demissa 58 

ilicifolia 58 

integrifolia 58 

salicifolia 58 

Pseudotsuga  mucronata 39 

Ptelia  betulifolia 62 

cognata 62 

jucunda 62 

sancta 62 

trifoliata 62 

Puga,  Guillermo  B.  y,  International  Boundary  Commissioner 1 

Quaking  asp 47 
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Quercus  agrifolia 53 

arizonica 51 

breviloba 50 

californica 54 

chrysolepis 52 

dumosa .  52 

emoryi 52,  292 

engelmanni .• 50 

gambelii 49 

hypoleuca • 53 

oblongifolia 50 

reticulata 51 

texana 54 

toumeyi 51 

undulata 50 

wislizeni 54 

Quitobaquita 18, 117  • 

Springs 117, 118 

Ramona  grasshopper  mouse 379 

Rat,  Apache  wood 419 

Arizona  cotton z •  450 

Attwaterwood 469 

Banning  wood 486 

black 365 

brown 364 

Chihuahua  wood 491 

Colorado  River  wood 472 

Eastern  Desert  cotton 449 

wood 482 

hermit  wood 487 

Meams  cotton 464 

Norway 364 

pallid  wood 471 

pine  wood 490 

pretty  wood 492 

Rhoads  wood 484 

roof 366 

San  Diego  wood '. 488 

small-footed  wo<xi 470 

Stephens  wood 493 

Texas  cotton 448 

wood 470 

Western  Desert  cotton 451 

wood 475 

wharf 364 

white-bellied 366 

white-throated  wood 476 

Rats  and  mice 362 

Redbud,  Texas 60 

Red  squirrels 256 

Reptiles  and  batrachians  of  El  Paso,  Texas 81 

Reithrodontomys 367, 456 

arizonensis 459 
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Reithrodontomys,  fulvescens 459 

laceyi 458 

longicauda 457, 464 

megalotis 457, 460 

deserti 462 

group 456,457,463 

mexicanus  group 456, 463 

intermedius 457 

palliduB 456,457,465 

Rhamnus  crocea • 64 

insularis 64 

purshiana 64 

Rhus  integrifolia 63 

Ricefield  mouse,  Allen 455 

Texas 454 

Rillito  Creek,  Arizona. 17 

Rio  Grande,  Chihuahua 81 

ground  squirrel 328 

Road-crossing  of  the  Santa  Cruz  River,  Sonora 106 

Roath,  Captain  W.  D.,  commanding  revenue-cutter  Wolcott 5 

Robinia  neomexicana 62 

Rock-squirrel. 306, 315 

Nuevo  Leon 324 

Texas 323 

Rocks  from  the  Mexican  Boundary  Region,  report  on 4 

Rocky  Mountain  bighorn 235 

Rodents 247 

Sahuara 64,  65 

Salix  amygdaloides 46 

argophylla 46 

fluviatilis 46 

laevigata 46 

lasiolepis 47 

nigra 45 

nuttallii 47 

occidentalis  longipes 45 

taxifolia 46 

Salton  River 21,  28,  29 

Sea 28,  29 

Sambucus  callicarpa 68 

glauca I 69 

mexicana 68 

San  Bernardino 13 

Mountain  ground-squirrel 313 

Ranch 95 

collections  made  at 96 

River,  Mexico,  flora  of 13, 16,  29,  96 

Springs 12,13,14,16,95 

Valley 14 

San  Clemente  ironwood 56 

mouse 400 

San  (Uemente  Island,  California 10,  23, 130, 139 

birds  of 141 
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San  Clemente  Island,  California,  fauna  of 140 

flora  of 139 

homed  toadp  carried  to ^ 140 

mammals  of 142 

San  Diego,  California 21,  22,  23, 137 

County,  moUusks  of 138 

reptiles  and  batrachians  of 137 

desert  mouse 436 

plains  mouse 398 

River 29 

wood  rat 488 

San  Francisco  Canyon,  (^hihuahua 12, 15, 89 

valuable  collections  obtained  at 89 

San  Franciscx)  Mountain  meadow-mouse 500 

vole 500 

San  Francisco  Water '. 11 

San  Isidro  Ranch,  Lower  California 22, 136 

San  Jose  Mountains.,  Mexico '. 13, 14,  30,  99, 100 

flora  of 100 

reptiles  collected  at 100 

San  Louis  Mountains 11, 12, 15, 16, 30 

eastern  base  of 89 

vegetation  of 89 

flora  of 90 

summit  of 89 

Springs 12, 92 

San  Pedro  Martir  big-eared  mouse 425 

River 13,14,15,101 

important  collections  made  at 101 

Valley,  flora  of 101 

San  Rafael  Valley 105 

Sanco 69 

Santa  Barbara  Island  Tract 73,  74 

River 14, 15, 17, 105, 106, 108 

Santa  Catalina  Mountains 110 

cacti  of 110 

Santa  Cruz,  Sonora 17, 105, 106 

flora  of 106 

Valley,  Arizona 105 

Santo  Domingo,  Sonora,  Mexico 18,  1 16, 117 

Santa  Rosa  Mountains 18 

Valley 115 

Sapindus  marginatus 64 

Say  ground-squirrel 309 

SceloporuH 489 

Schinus  molle 69 

Schoenfelvlt,  Ludwig,  hospital  steward 6 

Sciurida?  '    247 

Sciuropterus 247 

alpinus  califomicus 247 

Sciurus 248 

aberti 250 

durangi 251 
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Sciurus,  alleni 269 

apache 270 

arizonensis 273 

arizonensis 278 

huachuca 277 

carolinensis  leuootis 276 

fossor  anthonyi 250 

fremonti  grahamensis 261 

mogollonensis 256 

griseus  anthonyi 264 

nigripes 267 

hudaonicus 341 

mogollonensis 256 

meamsi 262 

oculatus 268 

rufiventer 271 

texianus 271 

striatus  asiaticus 283 

Screw  bean 59 

Seca  Mountains,  description  of 85 

Service  tree,  western 57 

Seven  Wells,  Salton  River,  California 21, 129 

Sheep,  mountain 233 

Shittimwood 67 

Sierra  de  las  Tinajas  Altas 20 

de  San  Antonio  Mountains 105 

de  Sonoyta 116 

Espuela  Mountains 101 

Madre  Mountains 89 

Pinta  Mountains ; 19 

Rica  Mountains,  Chihuahua,  descript  ion  of 84 

flora  of 85 

Seca 10 

Sigmodon 367,  445 

hispidus 445,  446 

arizonee 448,  450 

berlandieri 449 

eremicus 451 

texianus 448, 449 

minimus 446,  447 

Signal  Mountain 28, 131 

Sigura 66 

Simpson,  Charles  T. ,  coauthor  of  report  on  molhisc^a 3 

Sinita 66 

Sitomys  americanus  arizonae 411 

herronii 437 

nigellus 437 

inaolatus 384, 394 

Small-toothed  ground-squirrel 328 

Sonoma  harvest-mouse 464 

Sonora  iron-wood 15 

white-tailed  deer 175 

Sonoran  beaver 350 
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Sononm  harvest-mouses 459 

Life  Zone 67,  68 

Sonoyta,  Sonora 18, 115 

desert  mouse 443 

plains  mouse 384 

Sonoyta  River: 116, 117 

lagunaa  of 119 

Valley 117,118 

vegetation  of 116,  118 

Sophora  secundifiora 61 

Spanish  Bayonet,  Texaa 43 

Spermophile.     {See  Ground-s(iuirrel.) 

Spermophilus 297 

beecheyi.     {See  Otospermophilus.) 
buckleyi.     {See  Otospermophilus.) 

canescens 333 

chrysodeirus  brevicaudus '. , 313 

grammuruH.     {See  Otospermophilus.) 
harrisii.     {See  Ammoepermophilus.) 

saxicolufi.     {See  Ammospermophilus.) 
leucurus.     {See  Ammospennophilus.) 
mexicanus  parvidens.     {See  Citellus.) 

sonoriensia 337 

spilosoma  annectens.     {See  Citellus.) 
arens.     {See  Citellus.) 

marginatus 331 

tereticaudus.     {See  Citellus.) 
tridecemlineatus  texeneis.     {See  Citellus.) 

(xerospermophilus)  microspilotus 333 

Spruce,  douglass 39 

Squirrel,  A])ert  pine 250 

Allen 269 

Anthony  gray 264 

Apache 270 

Arizona  gray 273 

Huachuca 277 

Texiw  fox 281 

Sciuirrels 247 

fox 281 

red 256 

.slender 268 

western  gray 264 

Station  No.  1  (Fort  Worth,  Texa.s) 75 

No.  2  (Fort  (lark,  Texa^) 75 

No.  3  (Fort  Hancock,  Texa^s) 77 

No.  4  (Belen  station,  Texa.s) 79 

No.  5  (El  Paso,  Texas) 79 

No.  6  ( llio  Grande,  Chihuahua) 81 

No.  7  (near  Wragg's  Ranch,  Texai? ) 81 

No.  8  I  Palomas  Lakes,  Chihuahua) 82 

No.  9  I  near  Columbus,  New  Mexico) 83 

No.  10  ( (  arrizalillo  Springs,  New  Mexico ) 83 

No.  1 1  ( Upper  Corner  Monument) 84 

No.  12  (Big  Hatchet  Mount-'                         ») 85 
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Page. 

Mosquito  Springs,  Chihuahua) 86 

Lower  Corner  Monument) 86 

Dog  Spring,  New  Mexico) 87 

Whitewater,  Chihuahua) 88 

eastern  base  ot  San  Luis  Mountains) 89 

San  Francisco  Canyon,  Chihuahua) 89 

summit  of  San  Luis  Mountains) 89 

San  Luis  Springs,  New  Mexico) 92 

Cajon  Bonito  Creek) 93 

Animas  Valley) 94 

Cloverdale,  New  Mexico) - 94 

Hall's  Ranch,  Sonora) 94 

San  Bernardino  Ranch) 95 

near  mouth  of  Cajon  Bonito  Creek,  Sonora) 96 

Niggerhead,  Cerro  Gallardo) 96 

Agua  Prieta  Ranch,  Piedras  Nogras,  Sulphur  Spring  Valley) ...  97 

Dutch  Charley's  Ranch) 98 

Johnston's  Ranch) 98 

Bisbee,  Arizona) 99 

San  Jose  Mountain,  Sonora) 99 

Johnston's  Steam  Pump) 100 

San  Pedro  River) 101 

Huachuca  Mountains,  Arizona) 101 

Cienega,  Arizona) 104 

Santa  Cruz  Valley,  Arizona) 105 

Patagonia  Mountains) 105 

Santa  Cruz,  Sonora) 105 

Santa  Cruz  River) 106 

road-cn)ssing  of  Santa  Cruz  River,  Sonora) 106 

Nogales,  Arizona) 106 

corner  Monument  No.  127) 107 

Tumacacori  Mission,  Arizona) 107 

Santa  Cruz  River) 108 

Tucson,  Arizona) 108 

Old  Fort  Lowell,  Arizona) 110 

Warsaw  Mills,  Arizona) Ill 

Arivaca  Creek,  Arizona) 1 12 

La  Osa,  Arizona) 112 

La  Ventana  Ranch,  Arizo^ia) 114 

Pozo  de  Luis,  Sonora) 114 

Nariz  Temporal,  Sonora) 1 15 

Santa  Rosa  Valley) 115 

Sonoyta,  Sonom) 115 

Santo  Domingo,  Sonora) 117 

Quitobaquita) 117 

Rancho  de  Agua  Dulce,  Sonora) 119 

La  Represo) 119 

Camel  Skeleton) 120 

Tule  Wells,  Arizona) 120 

Granite  Mountains) 122 

Tinajas  Altai*,  Arizona) 122 

Yuma  Desert ) 123 

Adoude  Siding; 124 
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Station  No.  66  (Gila  City,  Arizona) 124 

No.  67  (Yuma,  Arizona) 125 

No.  68  (Colorado  River) ' 126 

No.  69  (Monument  No.  205) , 128 

No.  70  (La  Carpa,  Sonora) 128 

No.  71  (Cienega  Well,  Sonora) 128 

No.  72  (Colonia  Diaz,  Sonora) 128 

No.  73  (Hardy  River,  Sonora) 128 

No.  74  (Old  Fort  Yuma,  California) 129 

No.  75  (Cooks  Well,  Lower  California) 129 

No.  76  (Seven  Welle,  Lower  California) 129 

No.  77  (Gardners  Laguna,  Lower  Califooiia) 130 

No.  78  (Laguna  of  Salton  River,  Lower  California) 130 

No.  79  (Unlucky  Lake,  California) 131 

No.  80  (Indian  Wells,  California) 131 

No.  81  (Laguna  Station,  Colorado  Desert,  California) 131 

No.  82  (Signal  Mountain,  Lower  California) 131 

No.  83  (Coyote  Well,  California) 131 

No.  84  (Coast  Range  Mountains,  California) 131 

No.  86  (Mountain  Spring,  California) 132 

No.  86  (west  side  of  Coast  Range,  San  Diogo  County,  California) 133 

No.  87  (Jacumba  Hot  Springs,  California) 134 

No.  88  (Ojo,  Lower  California) 134 

No.  89  (Campo,  California) 134 

No.  90  (Gray's  Ranch,  California) 135 

No.  91  (Cameron's  Ranch,  California) 135 

No.  9^  (Campbell's  Ranch,  California) 135 

No.  93  (Tecate  River,  Lower  California) 135 

No.  94  (San  Isidro  Ranch,  Lower  California) 136 

No.  95  (Jamul  Creek,  California) 136 

No.  96  (mouth  of  Tijuana  River) 136 

No.  97  (San  Diego,  California) 137 

No.  98  (Ocean  Beach,  near  San  Diego,  California) 138 

No.  99  (La  Jolla,  California) 138 

No.  100  (Alpine,  California) 138 

No.  101  (Pine  Valley,  San  Di(»go  County,  California ) *. . .  139 

No.  102  (San  Clemente  Island,  California) 139 

Stations,  principal  collecting,  description  of 74 

Sud worth.  George  B 54 

Sugarberry 55 

Suina 158 

Sulphur  Spring  Valley 63,  97 

vegetation  of 97 

Sumach,  w(»stem 63 

Sus  scrofa  domesticus 159 

Sycamore 56 

Arizona 56 

California 56 

Tamaulipan  Subtropical  Tract 73,  74 

Tamaulipas  harvest-mouse 457 

Tam])orrel,  J()s<5.  International  Boundary  Commissioner 1 

Tamias  asiaticus 288 

merriami 295 
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TamiaH  clonal  b< 288 

hairiHi.     {Ste  AminoHpiTniophiluH. ) 
iiit<»rpnf*.     {See  Ainin<i«<|M'rmophiluB.  > 
latoralm.     {See  ('all(«f>frmo|)hihu<. ) 

(|ua<lrivittatUH  (iciraalit* 288 

}>alli(luH 288 

Tamia«»iuruj» 256 

TaiiiHTV  i  'anyon 102 

Totii 157 

novcmrinrtum 157 

Tatuina<» 156 

TaxtMliuin  (liHtichum 40 

Tayiuvu 159,160 

an)(iiiutiu<  huiiH*n\liH 164 

anjfulatiim 160 

H(iii(>ri('ti^4> 162 

Tay;i«*UMlH* 159 

T(*«-at«>  Mountain 136 

Kiv«T.  l^iwiT  ralifornia 22. 136 

Vall^-y 22 

Ti'onoiiia 468 

Tv\iii*  Imk  kcy<> 163 

«-<>ttnn  nit 448 

f«»x  w|uiiTi«1 281 

Knix-^hnpiMT  mnii«M» 369 

Ifniy  w«MMl-niou.H(* 404 

jfn»un<I->M|Uim'l.  thirt«M'ii-lin<Ml 327 

riilhml <X0 

rirt'th-M  ni« "Iihi' 451 

pMk-Mjinrr«'l        217.323 

S|Mni»li  lu\Mn<'l 43 

K^hih- i.iil<'«i  (l<'«'r 171 

n«i.-l  r.ii                       470 

Thirt«  ♦•iilini-^l  ^rr'»«nnl  •NjimT"'!,  Tt  \.i/»  327 

Th^rn    iimIil'"           .                                        ...  61 

Tll.'Jf'II   Ul.llni  «l»-»Tt   IIM  •!>-<« .     .  414 

Ti«  k.  m. -i.ru  «.»ttl«'           21)2 

Tija.iii.1                                    22 

Kiv.r  2J  2<».  \M\ 

Tiii.ij.i-   Mta-        ...  ...  !'♦  Ji»  122 

M«»unf.iiti*   r«ptil<-<*  HI  121 

T.Im.  ...  70 

T  .null  .  .'»« 

T.>.h  '>7 

Tm.  I    i  ihl'.rt.i.i  **ii»'ip.pn  .il  7.171 

r.,»-i.rn  l». -*rt  7.1  71 

I  U  \.i'..|  i  .  i»»r.il  7.1  74 

MiMl.   T.  \.ii  7.1  74 

1*1.   ti.   «  M-f                                                                                                              .  7.i  74 

r.i-lr.    M.I.  !  7i.  74 

^  ir.t.t  \\  .ri-iT  %  I-'  II..I  7  I  74 

ruiii  i*'|.iii  •*  .'••r   |.i.  il  71.71 

\\.*i.  rii  h<-rt                                                                          7.i  74 


